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ACCOUNTING MACHINE, TYPE 407 



IBM ACCOUNTING MACHINE 
Type 407 



THE TYPE 407 Accounting Machine prepares 
printed reports from IBM cards. The machine 
prints information from 120 print wheels which 
form a solid bank 12 inches wide. Each print 
wheel has 47 different characters, namely, all the 
letters of the alphabet, all the numbers, and 11 
special characters. 

The Type 407 can print 18,000 characters a 
minute. IBM cards are read at the rate of 1 5 per 
minute or 9,000 per hour. The same rate of speed 
is maintained for detail printing and group print- 
ing. 

As a punched card is being read, it remains sta- 
tionary at one of two stations and may be re-read 
as often as desired, which permits multiple line 
printing or crossfooting quantities and amounts 
from a single card. 

Amounts can be added or subtracted in 112 
counter positions which are arranged in 20 groups 
of 3, 4, 6 and 8 positions each. Numerical or al- 
phabetic information may be stored in four stor- 
age units until ready for use. 

Forms may be positioned in the machine auto- 
matically by the use of the carriage, which is set 
up for operation by inserting a prepunched tape 
in the tape control mechanism. 

All summary punch wiring is included on the 
accounting machine control panel, thus allowing 
the use of selectors and other features of the ma- 
chine for summary punching operations. 

To describe the operation of the Type 407 Ac- 
counting Machine, this manual is divided into five 
sections: 



1. Principles of operation of the Type 407 (ex- 
cept multiple line printing) . 

2. Principles of operation of the tape-controlled 
carriage. 

3. Principles of multiple line printing opera- 
tions. 

4. Typical applications. 

5. Forms Design. 
Operating Suggestions. 
Control Panel Summary. 
Timing Charts. 

The functions of the machine are illustrated by 
examples with sample cards, reports and wiring 
diagrams. The control panel hubs are explained 
as they are first introduced. 

Ready reference to the function of each control 
panel hub may be found in the index. Although 
a general description of a particular feature pre- 
cedes its use in a problem, it is sometimes necessary 
to read a problem explanation in order to obtain 
more detailed information regarding its applica- 
tion. 

The sections are arranged in order of complex- 
ity, and each is explained in terms of knowledge 
of features already covered in preceding sections. 
To learn the operation of the machine, therefore, 
most effective results will be obtained by reading 
the sections in order. 

The typical applications section shows complete 
wiring for each example and illustrates the com- 
bined use of many of the features that have been 
individually explained on preceding pages. 
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FEED UNIT 

Cards are placed in the hopper (Figure 1) with 
the 9 edge toward the throat. They feed into the 
machine from the bottom, under the control of 
the feed rolls. The hopper will hold approximately 
1,000 cards. Each card in turn is positioned at the 
first, then at the second reading stations by means 
of card grippers which move horizontally as in- 
dicated by the arrows in Figure 2. The cards may 
be held at the reading stations for any given num- 
ber of cycles, after which they move around the 
stacker drum into the stacker where they are held 
in position by a pressure plate. When the stacker 
becomes full, the machine stops. 

Card Reading 

As a card is positioned at a reading station, it 
is lined up by the card aligners so that the 960 
possible punching positions (12 digit positions 
times 80 card columns) are directly under the 960 
stationary reading brushes and directly above the 
960 metal segments (labelled 9, 8, 7 — 12 in Fig- 
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Figure 1. Hopper and Stacker 

ure 2). Any hole that is punched in the card 
allows its corresponding brush to make contact 
with a metal segment. The electrical impulse re- 
sulting from this contact is transmitted from the 
commutator as it rotates in a clockwise direction 
to the brushes in that position. 
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Figure 2. Feed Unit Schematic 



FEED UNIT 



There are 80 commutators at each reading station, 
representing the 80 columns of the card. They 
rotate together, starting with the 9 position and 
advancing progressively to 12. These commuta- 
tors transmit impulses to the brushes in their cor- 
responding position. The brushes transmit these 
impulses to the control panel, where they may be 
used to control a specific machine function. 

It may be seen that a card is read as it is stand- 
ing still, and that it may easily be re-read again 
and again, merely by holding the card stationary. 

Card Feeding 

Normally, card feeding is continuous and auto- 
matic once the start key has been depressed, ex- 
cept when a card fails to feed from the hopper 
or when the hopper runs out of cards. A card 
feed failure will be recognized at the pxe-test sta- 
tion and causes the machine to stop and the card 
feed stop light to turn on. Card feeding may be 
resumed as described under Card Feed Stop Light. 

Card Removal 

Access to the cards after they have left the 
hopper may be obtained by first depressing the 
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Figure 3. Stacker in Raised Position 
stacker lock, then raising the stacker itself, which 
swings toward the back of the machine (Figure 3), 
and raising the brush holder which swings toward 
the front of the machine (Figure 4). The cards 
may then be easily removed from the machine by 
hand. The brushes, which normally protrude 
slightly below the brush holder, recede into the 
holder when it is in a raised position, thus pre- 
venting any possible damage to the brushes. 




NOTE: Remove cards from the stacker and the hopper before raising the stacker and the brush holder. 

Figure 4. Feed Unit Brushes Raised 
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PRINT UNIT 

Printing on the Type 407 is accomplished by 
means of 120 print wheels arranged in a solid 
bank which prints within a width of 12 inches, 
10 characters to the inch. Each print wheel con- 
tains the following 47 separate character positions 
(Figure 5 ) : 

10 digits: through 9 
26 letters: A through Z 

1 1 special characters: 
/$□"-%©&-#., 

As shown in Figure 5, the print wheel is divided 
into twelve equal parts: 

Digits 1 through 9 9 parts 

Combination of the digits 8 

and 3 in one column 1 part 

Combination of the digits 8 

and 4 in one column 1 part 

Zone only 1 part 

Each of the twelve parts is in turn divided into 
four sections: 

Zone 

11 Zone 

12 Zone 

N (no) Zone 

As shown in Figure 6, the 0, 11, and 12 zones 

control the printing of 26 letters, zero, and nine 

special characters. The N (no) zone controls the 

printing of nine digits and two special characters. 
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Figure 5, Print Wheel Schematic 



1. Total Symbol 2. Check Protection 
Figure 6. Character Codes 

An additional special character (*) position is 
provided for check protection. 

The print wheels remain stationary until the 
digit punched in the card is read, at which time 
one of the twelve sections is selected. A further 
selection of one of the four parts within that sec- 
tion is made when the zone is read. The printing 
wheel rotates at a high rate of speed until print- 
ing time, when its speed is reduced to 25% of 
normal. At the actual time of printing the wheel 
is moved forward against the platen in a straight 
line motion, which produces maximum legibility. 
The rotary motion of the wheel at print time is 
compensated for by a special cam. 

Although one line is printed on one cycle, the 
wheels print at four different times within that 
cycle. All of the wheels zoned for print first, 
followed in succession by those for 11, 12 and N. 

Speed 

The Type 407 operates at a speed of 150 cards 
per minute (9,000 cards per hour). With 120 
wheels for printing, the maximum printing speed 
is 18,000 characters per minute. The same speed 
is maintained for accumulating totals for group 
printing, total printing, crossfooting, or taking 
special program cycles for other operations. 

OPERATING KEYS, SWITCHES, AND SIGNALS 

Switches and signals for controlling machine op- 
erations are shown in Figure 7. 



OPERATING KEYS, SWITCHES, AND SIGNALS 



Main Line Switch 

To operate the machine, the main line switch 
located on the upper left side of the machine must 
be turned on. This switch should not be turned 
off while cards are feeding or during any other 
machine operation. 

Start Key 

The start key must be depressed to start the 
feeding of cards through the machine. It is also 
used to extinguish the form stop and the auto- 
matic stop lights. 

Stop Key 

When the stop key is depressed, the machine 
will stop before the next card is fed. If a total 
cycle is in process or about to be started when 
the stop key is depressed, the cycle will be com- 
pleted before the machine stops. The stop key is 
also used to extinguish the card feed stop light. 

Final Total Key 

If the final total toggle switch is on, the final 
total key is used to print and reset final totals 
manually, provided they have been wired on the 
control .panel. 

Card Feed Stop Light 

The card feed stop light will glow whenever a 
card fails to feed m either the accounting machine 
or the summary punch, and also when the sum- 
mary punch runs out of cards. It will also turn 
on if a card fails to feed to the stacker from the 
second station. When the Hght turns on because 




Figure 7. Operating Keys and Signal Lights 



of feed failure on the accounting machine, the 
following procedure must be followed: 

a. Remove cards from the hopper and correct 
the bottom card which failed to feed. 

b. Replace cards in the hopper. 

c= Depress the stop key to turn out the light. 

d. Depress the start key to resume operation. 
The cards will then feed normally without inter- 
ruption of the normal control or spacing opera- 
tion. 

When the card feed stop light turns on because 
the summary punch hopper is empty, it may be 
turned off by (1) replenishing the hopper and (2) 
depressing the start key. 

Form Stop Light 

The form stop light goes on and the machine 
stops whenever the last form is within 15 Ys inches 
of the platen, provided the form stop toggle 
switch is ON. The form stop light is turned off 
by (1) inserting a new form and (2) depressing 
the start key. 
Automatic Stop Light 

The automatic stop light will go on whenever 
the machine stops because of an impulse received 
by the auto stop hub on the control panel. It 
may be turned off and operation may be resumed 
by depressing the start key. 

Fuse Light 

The fuse light goes on and the machine stops 
whenever a fuse burns out. The fuses are located 
on the lower left side of the machine. The light 
is turned off when the fuse has been replaced, and 
the operation may be resumed by depressing the 
start key. 
Light (unlabelled) 

The unlabelled light will go on when the main 
line switch is turned on and the machine is idling. 

Reset Check Light 

The reset check circuit is designed to determine 
if counters reset correctly. The circuit may be 
made inoperative or operative by setting a reset 
check toggle switch to an off or on position. If the 
reset check switch is off, a reset check light blinks 
while the machine is operating, thus calling atten- 
tion to the operator that the check circuit is not 
operative- If the reset check switch is on, the reset 
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Figure 8. Operating Switches 



check light turns on and the machine stops only 
when an error is detected upon reset. 

A reset error is generally caused by improper 
counter wiring. The steps to be taken to locate the 
error are described under Operating Suggestions. 
However, before errors in counter wiring can be 
located and corrected, cards in the machine at the 
time the reset check light turns on must be run out 
into the stacker. To do this, the following steps 
are necessary: 

1 . Remove cards from the hopper. 

2. Depress the start key to run cards out of the 
machine. At this time re-programming occurs, 
and the counters reset a second time. The machine 
continues to run. 

3. To stop the machine, depress the stop key. 
The reset check light may or may not turn off. 

4. If the reset check light turns off, it means 
that all cards have run out of the machine and are 
in the stacker. 

5. If the reset check light does not turn off, 
there are still some cards in the machine. To run 
them out, it is necessary to: 

a. Turn off the reset check switch. 

b. Depress the start key to run the cards out 
into the stacker. 

c. Depress the stop key to stop the machine. 
When the machine stops, the reset check light 
will turn off. 



Alteration Switches 1, 2, 3, 4 (Figure 8) 

When an alteration switch is turned on, a cor- 
responding selector on the control panel transfers. 
The selectors may be used to alter control panel 
setups. 

Inverted Switch 

This switch must be on whenever inverted 
forms are being run. Inverted forms are those in 
which the detail cards precede the heading cards. 
The switch must be off for running conventional 
forms. 

Final Total Switch 

When the final total switch is on, final totals 
may be manually printed and reset by depressing 
the final total key, provided the final total hubs on 
the control panel have been properly wired. It 
also allows the run-out final total to print auto- 
matically when the LCT (last card total) switch 
is on. 

When the final total switch is off, neither final 
totals nor run-out final totals may be taken and 
the final total will remain in the machine indefi- 
nitely. 

Form Stop Switch 

When the form stop switch is on, the end of 
form stop, located in the center of the carriage, 
is operative and will cause the machine to stop 
when the last form is within 13 H" of the print- 



CONTROL PANEL 



n 



ing line. When the form stop switch is off, the 
end of form stop is inoperative. 

Reset Check Switch 

The purpose of the Reset Check Switch is ex- 
plained under Reset Check Light. 

CONTROL PANEL 

The automatic operation of the machine is ob- 
tained through a control panel (Figure 9) which 
directs the machine to perform various functions 
according to the requirements of the operation. 

The machine operates from electrical impulses 
which result from sensing the hole in a card. The 
impulse travels by internal connections to the 
control panel located on the right side of the ma- 
chine, and by means of external wires it can be 
directed to perform the required operation. 




There are two kinds of hubs on the control 
panel, exits and entries. An exit is one which 
emits an impulse. Some exits are under the con- 
trol of the hole in the card, and others result from 
some function previously performed, or are auto- 
matic for every card. An entry hub is one which 
can accept an impulse wired to it. A connection 
must always be made from an exit to an entry by 
placing one end of a wire in the exit hub and the 
other end in the entry hub. Which exits and en- 
tries are used will depend entirely upon the job 
the machine is called upon to do. The control 
panel may be changed to prepare each new report, 
thereby giving to one machine the flexibiHty 
needed to produce different types of documents or 
reports for many different applications. 

Whenever two or more hubs are connected by 
lines, as shown below, these hubs are common, 
that is, two or more exits or entries serve the same 
purpose. Such an arrangement reduces the need 
for spht wires (wires with more than two ends) 
since these hubs are actually connected together 
and serve the same purpose as split wires. 



Figure 9. Control Panel Inserted in Machine 



To facilitate reference to specific hubs on the 
control panel (Figure 10), the rows are numbered 
from 1 through 80 horizontally and lettered from 
A through BL vertically. This arrangement divides 
the control panel into four equal sections. Gener- 
ally, position wiring, such as card reading, counter 
entry and exit, storage entry and exit, comparing, 
and printing, is concentrated in the upper and 
lower left sections, while wiring for control of 
entry, exit, adding, subtracting, and other func- 
tions is concentrated in the upper and lower right 
sections. Groups of hubs performing like functions 
are sectioned off by heavy lines. Shaded hubs 
indicate possible additional capacity for various 
features. 
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DETAIL PRINTING 

The type 407 is basically a detail printing ma- 
chine. Detail printing is the printing of informa- 
tion from each card as it passes through the 
machine. Figure 11 shows the codes that must be 
punched in the card to print digits, letters and 
special characters. The digits through 9 are iden- 
tified by single punches, while the letters and spe- 
cial characters are identified by combination 
punching. For example, the combination of 12 
punches with the digits 1 through 9 are recognized 
by the machine as the letters A through I. Combi- 
nations of 1 1 punches with the digits 1 through 9 
are recognized by the machine as the letters J 
through R. Combinations of punches with the 
digits 2 through 9 are recognized by the machine 
as the letters S through Z. Eleven special characters 
are designated by various combinations of punches 
as shown in Figure 1 1 . These are permanently as- 
signed codes and when the control panel is pro- 
perly wired, the machine will always recognize a 
12-1 as the letter A, 0-4-8 as the % sign, etc. 

As previously explained, each one of the 120 
print wheels may be impulsed to print any one 
of the 47 characters shown on the card in Figure 



1 1 . Only one wire on the control panel is needed 
to print a number, a letter or a special character. 
Under punching cannot be used as a means of 
correcting cards when they are to be processed 
through the 407. 
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G-H, 1-40; 
AC-AF, 1-40 



Second Reading. There are two sets of second 
reading hubs, one in the left center of the con- 
trol panel and the other at the left top of the 
panel. The corresponding hubs in both sets are 
common and can be used interchangeably. The 
80 second reading hubs represent the 80 col- 
umns on the cards and are used for all normal 
reading operations. In order to print informa- 
tion that is punched in the card, the second 
reading hubs corresponding to the card columns 
are wired to normal print entry. They may 
also be wired to transfer print entry or counter- 
controlled print as explained under the discus- 
sion of those hubs. 



Digits 
0123456789 



Letters 
A8CDEFGHIJKLMN0PQRSTUVWXYZ 
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Figure 11. Character Punching 
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-NOSMAl, PRINT ENTUY- 



V-X, 1-40 

Normal Print Entry. Each print wheel has a cor- 
responding normal print entry hub on the con- 
trol panel. When a print entry hub is impulsed 
from a second reading hub, directly or through 
selectors, the print wheel prints the numerical, 
alphabetic or special character information that 
is punched in a column of the card. Only one 
wire is required to print any one character. If 
a controlling X is punched over a numerical 
field, that X must be filtered out by means of a 
column split, or the column containing the X 
must be wired to counter-controlled print hubs. 
The normal print entry hubs may also be 
wired from the emitter and the comma, decimal 
and dollar exit hubs. In some instances they are 
also wired from first reading. 



K-L, 7^-75 



Space 1-2. The machine will single space (6 lines 
to the inch) if the hub labelled 1 is connected 
to either of the two common exit hubs above it. 
The machine will double space (3 lines to the 



inch) if the hub labelled 2 is connected to either 
of the two common exit hubs above it. Unless 
the carriage is used to control spacing (sel 
space), failure to connect either the 1 or 2 space 
hubs will result in continuous skipping, since 
the function of these hubs is to stop a skip after 
either one or two spaces have been taken. 

Spacing Chart 

In the report shown in Figure 13, the order 
number, punched in columns 1-5 of the card, 
must print in the order number column of the 
shipping schedule. Likewise the product number, 
schedule date, customer number and quantity 
must print under their respective headings. 

The best way to determine which print wheels 
to use to print order number in the report column 
set aside for it is to superimpose the report itself 
on a spacing chart, as shown in Figure 12. The 
numbers across the top and bottom of the spacing 
chart represent print wheel positions, which are 
spaced 10 to the inch or the same as standard pica 
typewriter spacing. The large numbers represent 
the tens position and the small numbers the units 
position of the print wheel number. The numbers 
down the sides of the spacing chart represent line 
numbers. 

The report may be superimposed on the spacing 
chart without consideration for alphabetic or nu- 
merical printing, since all print wheels print all 
47 characters. If the report is positioned as shown 
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Figure 12. Report and Spacing Chart 
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in Figure 12, then product number will be printed 
by print wheels 34-37, schedule date by print 
wheels 39-46, and order number by print wheels 
48-52. In this example the report is centered, with 
the form alignment symbol (A) in the center of 
the report lined up with print wheel 60 in the 
center of the spacing chart. 

The printed Shipping Schedule is shown in Fig- 
ure 13. 

Wiring for Detail Printing (Figure 14) 

1. Order number, punched in columns 1-5 of 
the sales order analysis card, is detail printed by 
wiring second reading 1-5 to normal print entry 
48-52. 



2. Customer name, punched in columns 22-50 
of the card, is detail printed by wiring second 
reading 22-50 to normal print entry 54-82. 

3. Since the report is to be single spaced (6 lines 
to the inch) space hub 1 is connected to the exit 
above it. 

4. Zero print control positions 49-52 (repre- 
senting the order number printing positions) are 
connected. The high order position is not wired. 
Zeros will print to the right of significant digits 
when they are punched in the card. It is 
necessary to connect the zero print control posi- 
tions for the alphabetic field since there is in- 
terspersed special character punching. A more de- 
tailed explanation will be given under Zero Print 
Control. 




O PRINT CONTROL" 



o o o o o 


o o o .- o o o 


. ^ . o . ^ . " . ^ . :^©" , " . ^ . ^ . ^ y o V 


o o " o o o 


-} : ) 1 5 1 y 


: n n C' I n G K' K' I C' 1 1 e I G I G le 1 



ADDITION 



17 



ADDITION 

The type 407 machine has 112 individual ac- 
cumulators, each of which can add up to 9. These 
single position accumulators are grouped into units 
called counters, which vary in size from a 3 -posi- 
tion counter to an 8 -position counter. Within 
each counter a single position will add up to 9 
and then carry over to the next position to its 
left. These two counter positions in turn add up 
to 99 and carry over into the third position, and 
so on. The carry-over within each counter is auto- 
matic. 

Each counter has a serial number for general 
identification and a number and a letter for speci- 
fic identification, the number in the latter case, in- 
dicating how many positions the counter contains, 
and the letter its grouping. For example, counter 
7 is also labelled 3B, meaning that it is a 3 -position 
counter in the B group. There are 20 separate 
counters grouped as follows: 

Group A B C D £ F 

Positions 46384638463 8 463 8 68 68 
Numbers 12 34 5 67 8 9 10 1112 13 14 15 16 17 18 19 20 

The counters may be coupled in any desired ar- 
rangement. A 6-position counter may be coupled 
with a 3 -position counter to form a 9 -position 
counter. An 8 -position counter may be coupled 
with a 6-position counter to form a 14-position 
counter. 
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AG-AN, 1-42 

Counter Entry. The counter entry hubs accept 
information to be added or subtracted. Each 
counter position contains a pair of common 
entry hubs which are normally wired from sec- 
ond reading. They may also be wired from 
other counter exits, half adjustment, cycle count 
or from a digit selector used as an emitter. The 
counters are identified by numbers from 1 to 
20 and by numbers and letters to represent size 
and grouping. 



Q. 37-40 

Card Cycles. There are two sets of card cycles 
hubs. One set of 20 independent hubs (O, 
53-72) emit impulses as each detail card, except 
heading and MLR cards, is read at the second 
reading station. Another set of four independent 
hubs (Q, 37-40) emit impulses as each card, 
including heading and MLR cards, is read at 
the second reading station. They are normally 
wired to counter plus or minus to cause addition 
or subtraction, or to direct entry to suppress 
the counter exits. 

PPIUS I 3^^— iENTRY '0^^— iCOUNTER™— li^i CONTROlS"^»:o« 

' =f {' I* *!' i I ^ {' k k 1° ^I" I" 1° 4 1 1 •! 
« 

S-T, 53-80 

Counter Control Plus. Each counter has a cor- 
responding plus entry which must be impulsed 
to cause the counter to add as the card is read 
at the second station. If a counter is to add 
from every card, a card cycles impulse is wired 
to the plus hubs of that counter. If only cer- 
tain cards are to be added, the card cycles im- 
pulse must be selected to reach the counter plus 
hubs only for the particular cards to be added. 



m 



AN-AO, 53- 



Read Out and Reset. Each counter has a pair of 
common read out and reset hubs which, when 
impulsed, will cause the counter to read out 
(print the total) and reset (clear) in the same 
cycle. The time at which the total will print 
depends upon the type of impulse wired to the 
read out and reset hubs. Normally they are 
wired from a program or a final total hub. 
They may also be wired from card cycles to 
cause the counter to read out and reset for every 
card, or from first card minor, intermediate or 
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major to cause the counter to read out and reset 
for the first card of every minor, intermediate 
or major group. A counter on the 407 always 
resets either by adding the 9's complement of 
the number standing in the counter when re- 
setting without printing, or the 9's complement 
of the number printed. A counter always resets 
to 9 rather than zero, thus kaving 9's standing 
in every counter position after reset. 



• fINAL TOTAL" 
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Final Total. The five common final total hubs 
emit an impulse that may be used to read out 
and reset counters whenever the final total key 
is depressed, provided the following conditions 
have been satisfied: 

a. The final total toggle switch is on. 

b. The last card has been run out of the ma- 
chine. 

c. The machine is idling. 

When the last card leaves the hopper, the ma- 
chine stops. The start key must then be de- 
pressed to run out the cards remaining in the 
machine. The final total key is then depressed 
to print the total. If the final total toggle 
switch is off, the total cannot be cleared even 
though all other conditions have been satisfi^ed; 
this prevents accidental clearing of the counter. 

When the final total key is depressed, the car- 
riage is restored to its home position before the 
total prints if the LC SK (last card skip) switch 
is wired on. If there is no tape in the carriage this 
restoration accounts for one space. Another space 
is taken before the total prints, thus causing a 
final total to print two spaces below the last 
printed item. 



"COUNTER tXIT' 



AR-AY, 1-42 

Counter Exit. Each counter has a corresponding 
counter exit from which all counter detail and 



total printing is obtained. These hubs must be 
wired to counter-controlled print if the total 
is to be printed and the counter is to reset at the 
same time. They may be wired to either normal 
or transfer print entry if the counter is to be 
read out only. The counter exits are internally 
tied to the corresponding counter entry hubs ex- 
cept when the direct entry or direct reset con- 
trols for that counter are impulsed. The exit 
hubs may be used as entries, as they frequently 
are when transferring totals from one counter 
to another. 



•COUNTER CONTROLLED PRINT" 
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Counter-Controlled Print. Each print wheel has 
a corresponding counter-controlled print hub 
on the control panel, which is internally con- 
nected to either transfer or normal print entry, 
whichever is active. The difference between 
these hubs and the normal print entry hubs dis- 
cussed earlier is that the counter-controlled 
print hubs are also exits for all amounts printed 
by the print wheels. A cycle on the Type 407 
is divided into two parts, referred to as the 
first half and the second half of the cycle, as 
shown in Figure 1 5 . Information read from the 
card reaches the counter-controlled print hubs 
from the counter exit in the first half of the 
cycle, and sets up the print wheels for printing. 
The information which the wheel prints is 
emitted from the counter-controlled print hubs 
in the second half of the cycle, and returns to 
the counter exit from which it started and to 
any other counter exits connected together. 
These are sometimes referred to as "echo" im- 
pulses. 
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Counters which are controlled to add will add 
information returned from the print wheels 
through the counter exits. Counters which are 
controlled to reset will add or subtract the re- 
turn information. Counters are then checked 
for a zero balance. 

Counter exits must always be wired to the 
counter-controlled print hubs, because if a total 
is to be printed or transferred to another coun- 
ter, the only way a counter can reset is by sub- 
tracting the total printed if it is plus, or adding 
the total printed if it is minus. This is done 
in the second half of the total cycle by impulses 
received from the counter-controlled print 
hubs. If the counter fails to balance to zero, 
the reset check light will turn on. 

Counter-controlled print hubs may be wired 
directly from second reading to print numerical 
information, provided the same information is 
not wired for comparing. Alphabetic or special 
character information cannot be wired to coun- 
ter-controlled print because these hubs do not 
accept 11 and 12 impulses. 



AG, 53-80 

Symbol Exit. Each counter has a corresponding 
asterisk symbol exit hub which emits the 
equivalent of an 8-4-X impulse whenever the 
counter is impulsed to read out or to read out 
and reset. This is usually wired to any normal 
print entry hub to identify totals, or to the 
transfer print entry when those hubs are active. 
Symbol exit cannot be wired to counter-con- 
trolled print because these hubs will not accept 
zone impulses, which in the case of the asterisk 
is the X impulse. 



AJ-AK, 53-80 

CI Carry Exit, C Carry Entry. These hubs have 
two functions, counter coupling and carry- 
back. If two or more counters are joined to- 



gether to increase capacity, they must be 
coupled by wiring the CI of the counter con- 
taining the units position to the C of the 
coupled counter. A 10 -position counter is ob- 
tained by coupling a 6-position counter with 
a 4-position counter. If 4A is to be coupled 
with 6A, and 6A contains the units position, the 
CI of 6A is wired to the C of 4A. The example 
below shows how counter coupling functions 
when 4 is added to 999996 in a 10-position 
counter. 
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The CI and C hubs are also used to carry 
back from the left position of a counter to the 
units position of the same counter, or from CI 
to C. This is necessary whether a counter is 
impulsed to add or to subtract, to compensate 
for shortages that would result because of the 
fact that all counters reset to 9 instead of zero, 
and also because of the use of the 9's comple- 
ment method of subtraction. In each of the 
examples below, the carry-back is added back 
into the units position because CI is wired to 
C of the same counter. If the carry-back wiring 
is omitted, positive totals would be short, and 
negative totals would be over, after being con- 
verted. 
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Negative Balance Off; Negative Balance Control. 
Each counter group has a corresponding negative 
balance off hub which emits an impulse at the 
end of the cycle during which the counter zero- 
balances, and for every cycle thereafter as long 
as the counter remains at zero. It has two uses, 
to pick up selectors so that certain machine op- 
erations may be conditioned by a zero balance, 
and to impulse the negative balance control hubs 
of the same counter so that a zero balance will 
not print as 9's. 

When counters are coupled, the negative bal- 
ance control hubs must also be coupled, and 
when positive totals are accumulated, only the 
negative balance off of the low order counter 
is wired to negative balance control. This wir- 
ing works in conjunction with couple control 
to test all positions of the coupled counter for 
a zero balance. 

In general, the negative balance off should 
be wired to negative balance control whenever 
a total to be printed from the counter is always 
positive. 
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Figure 17 



The same card and report form for detail print- 
ing are now reconsidered for the purpose of adding 
quantity, as shown in Figure 17. 

Wiring, Addition (Figure 16) 

1. Columns 14-16 of the card are wired from 
second reading to the entry of counter 5 (4B) so 
that quantity may be added. 

2. Counter 5 is impulsed to add the quantity 
from every card by wiring a card cycles impulse 
to counter 5 plus entry. 

3. Both the detail amount and the total are 
printed by wiring from counter 5 exit to counter- 
controlled print 85-88. The reading from card 
columns 14-16 reaches the counter- controlled 
print hubs by way of the counter entry and exit 
during the first half of the cycle, and starts the 
print wheels turning. The counter-controlled 
print hubs then emit the impulses back into the 
counter by way of the counter exit during the 
second half of the cycle. 

4. Final total is wired to counter 5 read out 
and reset so that the total quantity may be printed 
at the end of the report by depressing the final 
total key. The final total toggle switch must be 
on. 

5. The asterisk symbol exit for counter 5 is 
wired to normal print entry 89, to identify the 
total. This impulse is the equivalent of an 8-4-X 
impulse and cannot be wired to counter-controlled 
print because these hubs do not accept zone im- 
pulses. 

6. In adding, CI and C must be connected to 
prevent the shortage that would result from add- 
ing positive figures to 9's standing in every counter 
position at the beginning of an operation. All 
counters reset to 9. 

7. Negative balance off (counter 5) is wired to 
negative balance control of the same counter. 

8. Zero print control is wired for print wheels 
86-88 so that zeros will print to the right of 
significant digits when they are punched in the 
card or occur in the total. 

9. The report is single spaced by connecting 
space hub 1 to the exit hub above it. 
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ZERO AND SPECIAL SYMBOL CONTROL 

Print wheels are designed to print normally only 
significant digits 1 to 9 and any letter or special 
character with a 1 to 9 combination. 

The impulse, or impulses, wired to print entry 
must be able to reach the fuse in order to energize 
the print magnet and cause printing. There is an 
internal connection between the print magnet and 
the fuse at the time a digit 1 through 9 is read. 
However, that connection is broken after 1 time 
and before zero time, so that a 0, 11, and 12 can- 
not normally reach the fuse. A character that does 
not have a digit 1 to 9 will not normally reach the 
fuse for the same reason. Therefore zeros, whether 
they are read from a card or from a counter, do not 
normally print. For example, a number like 010050 
would print as ( 1 5 ). Zero printing is con- 
trolled by use of the zero print control hubs on 
the control panel. These hubs will be described first, 
for controlling zeros, and second, for controlling 
the comma, decimal, dollar sign, ampersand (&), 
and dash ( — ) symbols. 
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Zero Print Control. Each print entry position has 
a pair of zero print control hubs diagonally ar- 
ranged in two rows as illustrated in Figure 18. 
The hubs in the lower row are numbered from 
1 to 120 on the control panel to correspond to 
the print entry positions. The hubs in the upper 
row are not numbered on the control panel, but 
they are associated diagonally with the hubs 
in the lower row. 
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Figure 19 

The principle of zero print control can be 
explained by reference to Figure 19. Six zero 
print positions are shown for print wheels 41 to 
46. It is assumed that card columns 1 through 6 
(punched 010050) are wired from second reading 
to normal print entry 41 through 46. Each print 
wheel has a corresponding print magnet, which 
must be energized before a zero or a significant 
digit will print. 

When a print entry position has been impulsed 
with a 9 to 1 digit (print wheels 42 and 45), the 
zero print contacts transfer and the connection 
between the two diagonal hubs is broken. The 
upper hub and print magnet are then connected 
directly to the fuse for zone time (0, 11, 12). 

This provides a path for a 0, 1 1, or 12 impulse to 
reach the fuse as in the case of an alphabetical char- 
acter. In addition, the upper hub is connected to 
the fuse so that it could be used as an entry to the 
fuse. In positions that receive no significant digit 
(1 to 9) impulse, the zero print contacts do not 
transfer. A 0, 1 1, or 12 impulse entering that posi- 
tion would not find a path to the fuse but would 
be available out of the lower hub. The printing of 
zeros can be accomplished In the desired pattern 
by correctly wiring the zero print control hubs on 
the control panel. For example, if the lower hub 
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of print magnet 46 is jackplugged to the upper 
hub of 45, the zero impulse in position 46 would 
go through the normally closed zero print contact 
by control panel wire to the upper hub of 45, and 
then to the fuse. The upper hub of 45 was con- 
nected directly to the fuse because of the 5 im- 
pulse causing the zero print contact in that position 
to be transferred. 

This arrangement affords complete flexibility in 
the printing of zeros. In the example above, the 
number may be wired to print either as 010050 or 
as 10050. 

If zeros are to print only to the right of the sig- 
nificant digits, the zero print control hubs are wired 
for each print wheel in use except the position of 
the highest order, as shown in Figure 20. The zeros 
from hubs 43 and 44 reach the fuse over the ex- 
ternal wires connecting 44 and 43 and the internal 
connection established because of the digit 1 in 
print wheel 42. The high-order zero cannot reach 
the fuse and therefore will not print. 

Zeros may be printed to the left of significant 
digits as well as to the right by the wiring shown 
in Figure 21. 
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Figure 2 1 

The high-order zero will print because it reaches 
the fuse the same way that the zero in the units 
position does. All zeros punched in the card or 
contained in a counter will print either to the left 
or right of a significant digit. Zeros will not print, 
however, unless there is a significant digit in some 
position. 



BI, 35-40 

Entry. These six common hubs provide a direct 
path to the fuse for zeros. They are normally 



wired from zero print control as shown in Figure 
22 to cause zeros to print regardless of significant 
digits. As there are no significant digits in the 
field, every lower zero print control hub is inter- 
nally connected to its corresponding upper hub. 
The external wiring allows a zero anywhere in 
the field to reach the fuse by way of the (0) 
entry hubs. 
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Figure 22 

Zero print control need not be wired for 
alphabetic fields unless interspersed numerical or 
special character information is to be printed. Five 
of the special characters (-&,.$) are controlled 
from zero print control. 

Zero Print Control for Dash (— ) and Ampersand (&) 

Because zone punches, by themselves, do not 
have a path to the fuse (11 for dash and 12 for 
ampersand) both the dash and the ampersand must 
be wired for zero print control and will print 
under the same conditions in which the zero prints. 
It will be seen in Figure 23 that the dash impulse 
reaches the fuse because of the presence of signi- 
ficant digits to the left. If the field were punched 
with all zeros, the dash would not print. 
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Zero Print Control — Comma, Decimal and Dollar 

Sign 

There are three ways of printing commas, deci- 
mal points and dollar signs: 

a. From the card columns in which they are 
punched to normal or transfer print entry. 

b. From the corresponding hubs in the character 
emitter to normal to transfer print entry. 

c. From the comma, decimal and dollar sign 
exits to normal or transfer print entry. 

Under method A, the symbols will print when- 
ever they are punched, regardless of significant 
digits. Under method B, the symbols will print 
every print cycle regardless of significant digits. 
Under method C, the symbols are controlled by 
zero print control. 

|o o o o|o o o o|o o| 

AC. 41-50 

Comma, Decimal, $. These hubs emit comma, 
decimal and dollar sign impulses every machine 
cycle. They are specially timed so that they can 
be printed only under control of the zero print 
hubs and in this way they differ from the 
comma, decimal or dollar sign impulses obtained 
from cards or from the emitter. They are 
normally wired directly to normal or transfer 
print entry to print the dollar sign anu amount 
punctuation both on the detail print cycle and 
on the total cycle. They print with exactly 
the same type of control as that used for printing 
zeros; that is, they may be controlled to print 
to the right or left of significant digits by proper 
wiring of the zero print control hubs. 

The comma, decimal and dollar sign hubs 
should never be split-wired directly to two or 
more different print entry hubs. If split-wiring 
is necessary, each split should be wired through 
a filter. 

Dollar Symbol 

The dollar symbol is normally printed to the 
left of significant digits. To do this, the same 
zero print control wiring must be used as that 
needed for printing zeros to the left of significant 
digits. Assuming that the $ hub is wired to normal 
print entry 40 and the amount field to normal 
print entry 41-46, the dollar sign will print to 




Fuse 
As Printed 



Figure 24 

the left of significant digits by wiring lower zero 
print control hub 40 to the upper hub of zero print 
control 46 as shown in Figure 24. In this example, 
the dollar symbol reaches the fuse because of the 
digit 5. The high order zero print control hub 
(41) is not wired in order to prevent the printing 
of zeros between the dollar sign and the high order 
digit 1. 

Comma 

The comma is normally printed to the right 
of significant digits. Printing of commas requires 
no special wiring other than that required for 
printing zeros. A comma impulse does not have 
a path to the fuse and, therefore, its printing de- 
pends upon the presence of significant digits. The 
comma shown in Figure 2 5 reaches the fuse becatisc 
of the digit 2. 

(comma from 
comma Hub) 




— I— < Fuse 
As Printed 

Figure 25 
Decimal 

There are two methods of wiring for decimal 
printing as illustrated in Figures 26 and 27. 

The decimal point will print to the right of 
significant digits the same as zeros, with normal 
zero print control wiring. This means that for 
amounts of 1.00 or over, normal zero print control 
wiring is sufficient. A decimal impulse does not 
have a path to the fuse and, therefore, its printing 
depends upon the presence of significant digits. 
The decimal shown in Figure 26 reaches the fuse 
because of the digit 1 in the hundreds position. 
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Figure 26 



For amounts of 1 to 99 cents, however, normal 
wiring fails to print the zero and the decimal point 
to the left of the significant digits. This can be 
accomplished by wiring the lower hub of the deci- 
mal position back to the upper hub of the units 
position as shown in Figure 27. Both the zero 
and the decimal in this example print because of 
the presence of the digit 1. In order to print an 
amount such as 1.00, it would appear that lower 
hub 44 should be split- wired to upper hub 43. 
Although this wiring would cause zeros to print 
to the right of even dollar amounts, it would also 
cause zeros to print to the left of any amount 
under 1.00. Any zero to the left of the decimal 
could find its way to the fuse over the wiring origi- 
nally intended to print decimals and zeros for 
amounts of from 1 to 99 cents. Although the 
connection shown by the dotted line in Figure 
27 must be made, it cannot be made directly. 
To prevent zeros in the dollar columns from back- 
ing up and reaching the fuse by way of connections 
established by the units and tens positions, a filter 
is used. 
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Figure 27 

Filter Entry - Exit. These hubs permit the passage 
of an impulse in only one direction — into 
entry and out of exit. "When any two functions 
are connected by split wires or through a bus, 
any impulse reaching one function will also 



P 



ENTRY 

O 

£XIT 



BK-BL. 15-}4 

reach the other. This "back circuit" can be 
eliminated by a filter. Ten entry and ten exit 
positions are standard. The exit of one filter 
should not be wired to the entry of another. 
Other suggestions for the use of filters may be 
found under Operating Suggestions. 



N-0, 41-52; W-Y', 41-42; Y, 33-^; 
BL, i5-40; BK-BL, 1-14 

Bus. There are 16 sets of bus hubs; 10 sets have 
four common hubs, 4 sets have five common 
hubs and 2 sets have six common hubs. When 
an impulse is entered into one of the hubs in a 
set, it is available out of the remaining hubs. 
Bus hubs are used in place of split wires. 

Bus 
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Figure 28 

Figure 28 shows the connection between lower 
44 and upper 43 made through a filter. This allows 
zeros and the decimal for even dollar amounts to 
reach the fuse because of the presence of a sig- 
nificant digit anywhere to the left. It will prevent 
zeros in 41, 42, 43 or 44 from reaching the fuse 
for amounts ranging from .01 to .99, since an im- 
pulse cannot pass through a filter from exit to 
entry. In such operations, one filter should be 
used for every two positions to the right of the 
decimal to prevent an undue load on one filter. 
Refer to Load Rating Table under Operating Sug- 
gestions. 
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Figure 29. Amount Punctuation 



Wiring (Figure 29) 

Only that wiring is shown which concerns the 
printing of detail printed amounts, zeros, com- 
mas, decimals and dollar signs. The control of the 
symbols is the same for either detail or group 
printing. 

1. Columns 56-63 are wired to normal print 
entry. Zeros will print to the right of significant 
digits only when they are punched in the card 
and when the zero print control hubs are wired. 
The first zero print position (53) is not wired. 

2. Column 70 of the amount field is wired from 
second reading to normal print entry 32. Columns 
71-73 are wired from second reading to normal 
print entry 34-46. Columns 74-75 are wired to 
normal print entry 38-39. 

3. The comma symbol is wired to normal print 
entry 33, the decimal to normal print entry 37, 



and the $ symbol to normal print entry 31. Al- 
though these hubs emit impulses every machine 
cycle, they will print only when there are signifi- 
cant digits in the amount field, under the control 
of the zero print hubs. 

4. The lower hub of zero print control 3 1 is 
wired through a set of bus hubs to the upper hub 
of 39. This wiring allows the printing of the 
dollar symbol from print wheel 3 1 when there are 
significant digits to the right. The position fol- 
lowing the dollar symbol should be left unwired 
to prevent the printing of zeros to the right of 
the dollar sign. 

5. The lower hub of zero print control 37 is 
wired through a set of bus hubs to two different 
places: 

a. To the upper hub of 39 for the purpose 
of printing the decimal point from print wheel 
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37 and a zero from 38 when there are signi- 
ficant digits to the right but not to the left 
of the decimal, as would be the case when 
printing ".01." 

b. Through filter position 10 to the upper 

hub of 36 to prevent the printing of zeros to 

the left of the decimal for amounts of less 

than $1.00. 

6. The comma prints from print wheel 33 only 

when a significant digit appears to the left. The 

wiring is the same as would be required for zero 

control. All other positions of the amount are 

wired normally to control the printing of zeros. 



PROGRAM CONTROL 

Program control enables the machine to dis- 
tinguish the cards of one classification from those 
of another. The cards in a single classification are 
referred to as a program group. 

The machine can read simultaneously, by means 
of the first and second reading stations, the holes 
punched in two successive cards. Thus, each card 
passing through the machine is compared twice, 
once with the card ahead of it and once with the 
card following it. If the fields are the same, thus 
indicating that the cards are of the same program 
group, the machine will continue to feed cards. 
When the punching in one card does not com- 
pare with the punching in the card preceding it, 
and the control panel is properly wired, the ma- 
chine will automatically start a total program 
cycle. 

Three types of totals are possible on the Type 
407: minor, intermediate, and major. They are 
also known as program levels 1,2, and 3. A minor 
program is used for the classification representing 
the smallest group, intermediate program for 
the next group, and major program for the 
largest group. If totals of sales amount were to 
be printed by state, by city, and by customer 
number, customer number would be considered a 
minor group, city an intermediate group and state 
a major group. When the proper programs are 
used for these groups, the machine automatically 



stops at the end of each group and will not start 
until the required number of program cycles is 
taken. For a minor program change only one 
total program cycle is required, for an intermedi- 
ate program change two total program cycles are 
required, and for a major change, three total pro- 
gram cycles are required. 



-flRSI READING- 



A-B, 1-40 

First Reading. The 80 first reading hubs repre- 
sent the 80 columns of the card and are used 
for reading information from the card as it 
stands at the first reading station. They are 
wired principally to the comparing entry and to 
the controlling hubs of selectors, MLR, storage 
units and the carriage. 

•COMPARING ENTRY— ^—20— 



-COMPARING EXIT- 
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-COMPARING ENTRY- 



c-F, 1-yo 

Comparing Unit. Twenty positions of comparing 
are standard on the Type 407 and ten more are 
optional. Each position consists of two compar- 
ing entry hubs and two comparing exit hubs. 
The two common comparing exit hubs are di- 
agonally arranged to facilitate wiring. 

Comparison is accomplished by wiring the 
field from first reading to one row of compar- 
ing entries, and from second reading to the 
other row of comparing entries. Either row of 
comparing entries may be wired from either 
set of brushes, and the wiring is the same for 
alphabetic or numerical information. Although 
any hubs within a comparing entry row may be 
used, the corresponding hubs in the other com- 
paring entry row must be wired. It is not pos- 
sible, for example, to wire first reading to 
comparing entries 1 through 5 and second read- 
ing to comparing entries 6 through 10. The 
hubs used in both sets of entries must line up 
with each other. 

During each card cycle the readings to both 
sides of the comparing entries are compared. 
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Column 50 




First Reading 



Comparing 
-* Entry 




Comparing 
Exit 



Unequal 
, Impulse 



Second Reading 



Comparing 
Entry 



Figure 30. Comparing 

If the two readings for any comparing position 
are not identical, a comparing exit impulse is 
available in the two common comparing exit 
hubs. If the two comparing positions are iden- 
tical, a comparing exit impulse is not available. 
The two cards shown in Figure 30 are fed to 
their respective reading stations at the same time. 
Since they are read 9's first, the 3 hole at the sec- 
ond reading station is read before the 2 hole at the 
first reading station. Therefore, the 3 impulse 
reaches the comparing unit before the 2 impulse, 
setting up an unequal condition in the unit and 
making an impulse available at the comparing 
exit. The impulse can be used to stop the feeding 
of cards and start oroerammine. 



PROGRAM START 
MA 



C-D, 30-33; 
E, 30-V 

Program Start Minor, Inter., Major. The minor, 
intermediate and major program start hubs re- 
ceive comparing exit impulses from the compar- 
ing exit hubs to stop card feeding and start 
programming, one for minor, two for inter- 
mediate, and three for major. If intermediate 
program start only were wired, a minor total 
cycle would be forced before the intermediate 
total cycle. If major program start alone were 
wired, both a minor and an intermediate total 
cycle would be forced before the major total 
cycle. 



A cycle count or a digit impulse may also 
be wired to program start to cause a program 
start on every card. 



•STEP 1> 
O O 
STEP 2 
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FINAL 



AP-AT, 53-6fi 

Program Exit Minor, Inter., Major, Run-Out 
Final. Each program step has fourteen exit 
hubs which emit all-cycle impulses whenever 
the corresponding program start is impulsed. 
Only the minor program exit hubs become ac- 
tive when minor program start is impulsed; 
minor and intermediate program exits become 
active in succession when intermediate program 
start is impulsed; minor, intermediate and major 
program exits become active in succession when 
major program start is impulsed. 

The run-out final total hubs differ from the 
regular final total hubs discussed earlier in that 
they do not depend in any way on the final 
total key. When they are wired directly to the 
read out or read out and reset of a counter, 
the total in the counter will clear out auto- 
matically as a final total, provided the following 
conditions are satisfied: 

a. The last card has passed through the ma- 
chine. 

b. The final total toggle switch is on. 

c. The major program start is impulsed. With- 
out a program start all four program steps 
become active in turn when the LCT switch 
is on, as discussed later. 

Each row of hubs is completely independent 
of the other row of hubs and only one row is 
active at a time. 

Counters normally read out or read out and 
reset under the control of the program exits, 
after which the machine restarts automatically 
for the following group. Program exit hubs 
may also be wired to control storage units and 
carriage operations as described under those 
headings. 

The fifth step shown on the diagram will be 
described under Special Program. 
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Run-In Reset 

As the first card is fed into the machine, all 
programs wired are initiated, provided significant 
digits are punched in the control fields. Only 
those counters wired from normal program steps 
will be cleared. No printing of any kind, such as 
totals left standing in the machine or counter sym- 
bols, will take place on the run-in reset. This auto- 
matic feature assures that the counters to be used 
in an operation are cleared before the operation 
starts. 

Final total counters must be reset manually. 



that is, by turning the final total toggle switch on 
and by depressing the final total key. 

If the LCT (last card total) switch is wired on 
the three normal program steps will be taken on 
the run-in whether or not control fields are wired. 
If the final total switch is also on the 4th step or 
run-out final will also occur on the run-in. 



Detail Printing: 
gram 



Minor, Intermediate and Major Pro- 



The expense distribution shown in Figure 31 
is a detail printed report. The smallest group on 
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this report is subledger number and is therefore 
referred to as the minor group. The largest group 
is department and is referred to as the major 
group. The group in between is general ledger 
and is referred to as the intermediate group. 

For each of the three groups mentioned, there 
is a corresponding total. The first minor total, 
$1,409.42, was printed from one counter when 
the machine recognized a change from 660 to 700 
in subledger number. The first intermediate total, 
$2,085.37, was printed from another counter when 
the machine recognized a change from 913 to 915 
in general ledger number. The first major total, 
$4,204.87, was printed from a third counter when 
the machine recognized a change from 41 to 43 in 
department number. 

Just as the three groups are known as the minor, 
intermediate, and major groups, the totals are 
known as minor, intermediate and major totals. 
If desired, a fourth total (run-out final) could 
be added and would print automatically following 
the last major total. 

Wiring, Programming (Figure 32) 

1. Subledger is wired from columns 33-35 of 
both first and second reading to comparing entry. 
Two jackplugs in the corresponding comparing 
exits make all three comparing positions common 
so that, if there is an unequal condition in any 
one of the three, a comparing exit impulse will be 
available either from the high or the low order 
position. This impulse is directed to minor pro- 
gram start, and causes the machine to initiate a 
program cycle for every change in subledger 
group. The minor total will print immediately 
below the last printed item. 

2. General ledger is wired from columns 30-32 
of both first and second reading to comparing 
entry. The comparing exit is wired to intermediate 
program start to initiate a second program cycle 
for every change in general ledger group. The 
intermediate total will print two lines below the 
minor. For detail printing, there will be an auto- 
matic space after each total. 

3. Department is wired from columns 36-38 
of both first and second reading to comparing 
entry. The comparing exit is wired to major pro- 
gram start to initiate a third program cycle for 



every change in department group. The major 
total will print two lines below the intermediate 
total. 

4. The three counters in use, namely, 4 (8A), 
8 (8B), and 12 (8C), are wired to add from card 
cycles and read out and reset as minor, inter- 
mediate and major, respectively. They are also 
wired for normal carry-back and positive total 
printing (negative balance control off). Counter 
entry and exit wiring is not shown on the dia- 
gram. 

5. Subledger, general ledger and department are 
printed for each card by wiring each of the three 
fields from second reading directly to normal print 
entry. 

6. An asterisk is printed to the right of the 
minor totals by wiring the asterisk symbol hub of 
counter 4 to print wheel 73. 

7. The machine is wired to single space. 

Automatic Last Card Totals 

Programs may be initiated at the end of the run 
to clear out final totals automatically by the use 
of the last card total switch. "When used, the switch 
provides four program cycles at the end of the run. 



G-H, 79-80 

RO (Run Out) ON. Normally, the machine stops 
when the last card leaves the hopper. Therefore, 
the start key must be depressed to run the cards 
remaining in the machine into the stacker. When 
the RO switch is on, these cards will run into 
the stacker automatically. 

LCT (Last Card Total) ON. When the LCT switch 
is ON, three programs will be taken in succession 
on the run-in and as the last card is run-out to the 
stacker. If the final total toggle switch is also on, 
a fourth program step (Run-Out Final) will be 
taken. The programs occur even though pro- 
gram start is not impulsed and regardless of the 
RO switch. The main purpose of both the RO 
and LCT switches is to allow the printing of 
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final totals automatically at the end of small 
batches of cards when it is not practical to ini- 
tiate a program change for each batch. 

Wiring, Automatic Last Card Totals (Figure 33) 

1. The run out switch is wired on to cause the 
last card to run into the stacker automatically. 
The LCT switch is wired on to cause four pro- 
gram cycles on the run out: minor, intermediate, 
major and run-out final. 

2. Counter 5 (4B) is cleared automatically 
after the last card runs out of the machine by the 
wiring of minor program to counter 5 read out 
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Figure 33. Last Card Totals 



and reset. No program start wiring is necessary. 
Other counters would be cleared as intermediate, 
major and run-out final, as shown by the dotted 
wiring. 



GROUP PRINTING 

E-F,80 

List Off, The Type 407 is basically a detail print- 
ing machine. It prints from each card as it 
passes through the machine. When the list 
switch is wired off, printing will occur auto- 
matically for heading cards; for the first card 
after a control change for group indication pur- 
poses; for program cycles to print totals; and 
for overflow program cycles to print overflow 
indications. All other cards pass through the 
machine without printing. 

When the list switch is wired off and neither 
program start nor last card total is wired, print- 
ing will take place only by depression of the final 
total key. If the last card total switch is wired 
ON, totals will be printed after the last card 
leaves the machine. 

Figure 34B shows a group printed report using 
the same cards that were used in Figure 3 4 A. It 
will be seen that the group printed report elimi- 
nates the printing of detail items, since there is 
only one printed line for each subledger or general 
ledger account, no matter how many cards are in- 
cluded within these groups. Moreover, the minor 
total prints on the same line with the indication. 
Intermediate totals print one line below the minor 
total, and major totals print one line below the 
intermediate totals when the machine is set to single 
space. An automatic space will occur after the 
intermediate total if only minor and intermediate 
programs are active or after the major total if all 
three programs are active. An automatic space 
never occurs after a minor total only. 

The speed for group printing, as for detail 
printing, is 150 cycles per minute. 
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Figure 34A. Detail Printed Report 
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W-X, 53-80 

Direct Entry. In group printing, the group total 
prints on the same Hne with the indication. 
Normally, information from the counter would 
print both on the indicate cycle and on the pro- 
gram cycle, resulting in overprinting. To sup- 
press printing from the counter on the indicate 
cycle, a card cycles impulse must be wired to 
the direct entry hubs of the counter being used. 
This wiring disconnects the counter entries from 
the counter exits on the indicate cycle, forcing 
the information wired to counter entry to enter 
the counter directly from second reading rather 
than indirectly via the print wheels. This wir- 
ing also nullifies the action of the C and R or 
minus hubs so that credit symbols will not print 
on the first card of a group. When more than 
one direct entry hub is wired from one impulse, 
the corresponding read-out and reset hubs must 
be impulsed on the same program cycle. Other- 
wise, the direct entry hubs must be impulsed 
independently. See Direct Entry or Direct Re- 
set under Operating Suggestions. 

The direct entry hubs are also used for direct 
reset as explained under Direct Reset. 

Wiring, Group Printing (Figure 35) 

1. Item amount is wired from second reading 
to counter 8 (8B) entry. 

2. Amounts are added by wiring card cycles to 
counter 8 plus. 

3. Totals are printed by wiring counter exit 
8 to counter-controlled print 68-75. 

4. Subledger account is wired to comparing 
entry from first and second reading. The com- 
paring exit is wired to minor program start to 
cause the machine to stop and take a minor pro- 
gram cycle for each change in subledger number. 
A first card indication always follows a program 
change when the list hub is wired ofF. 

5. When minor program start is impulsed, the 
minor program exit hubs become active and are 
used to read out and reset counter 8. 

6. The list switch is wired off, causing the ma- 



chine to group print, that is, to indicate the group 
and print the total on the same line. 

7. To prevent the counter from printing on the 
indicate cycle, a card cycles impulse is wired to 
direct entry, which disconnects the counter exits 
from the counter entry at this time and causes the 
item amount to enter the counter directly from 
second reading instead of indirectly via counter- 
Controlled print. Because the exit hubs are inactive 
on the indicate cycle, amounts will not print for 
the first card. Only the total will print from the 
exits of counter 8. 

Although this wiring does not allow adding 
from the print wheels, as each card passes through 
the machine, it does not in any way affect the 
reset check circuit for total printing. The counter 
still resets under control of the print wheels by 
adding the complement of the total printed to the 
total standing in the counter, and if it fails to 
zero balance, the reset check light will turn on. 

8. CI and C are wired normally. 

9. Negative balance off is wired to negative 
balance control because results will always be posi- 
tive. 

10. The wheels printing subledger and item 
amount are wired for zero print control. 

1 1 . The machine is wired to single space. 

SUBTRACTION 

Subtraction on the Type 407 is accomplished 
by adding the 9's complement of the number. 
Complement results are usually converted to true 
figures before they are printed. Conversion of 
complements is done in the same cycle during 
which printing takes place and therefore does not 
require additional time. Either a cr or a minus 
symbol may be printed beside the converted total 
as well as beside each subtracted amount. 

As in addition, in detail printing a counter re- 
ceives the amount to be subtracted from the 
counter wheel, thus assuring that the counter sub- 
tracts the same figure that prints. When total 
printing a negative result, the counter resets by 
adding the true figure as printed to the comple- 
ment standing in the counter. For example, a -4 
would be represented in a 3 -position counter as 
995. When the counter is reset, +4 is added to 
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995, resulting in 999, which is the 9's complement 
of a zero balance. 
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U-V, 33-JO 

Counter Control Minus. Each counter has two 
common minus hubs which, when wired from 
a card cycles impulse, cause the counter to sub- 
tract, or in other words, to add the 9's comple- 
ment of the figure to be subtracted. It also 
makes available a C and R or minus symbol from 
the corresponding symbol hubs for the purpose 
of identifying credit items. 

If a card cycles impulse were wired directly 
to minus, all cards would subtract. If only cer- 
tain cards are to subtract, the card cycles im- 
pulse must be selected. 
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C-N, 53-72 

Pilot Selectors. Fifteen 2 -position pilot selectors 
are standard and five are optional. They can 
be used independently, or in conjunction with 
other selectors (co-selectors) on the control 
panel. The guiding function they perform 
when used with co-selectors gives them the name 
"pilot selectors." 

The two positions in each selector are verti- 
cally arranged. Each position has a C (com- 
mon), an N (normal) and a T (transferred) 
hub, and three pickup hubs, X, digit and im- 
mediate. These pickup hubs are used to control 
the selectors which, in turn, are used to control 
various machine functions, such as to add 
amounts from certain cards and to subtract 
amounts from other cards. 



One of the most common methods of dis- 
tinguishing one card from another is by an X 
punch in some column of the card. If some cards 
have an X punch and other cards do not, the ma- 
chine can be controlled to do certain things with 
X cards and certain other things with cards having 
no X punch (NX card). If the column of the 
card containing the distinguishing X punch is 
wired to the X pickup of a pilot selector, one 
cycle later a card cycles impulse introduced into 
the C hub of that selector will be available at the 
T (transferred) hub. By the same token, an im- 
pulse introduced into the T hub will be available 
one cycle later at the C hub. If there is no X in 
the card, a card cycles impulse introduced into the 
C hub of a selector will be available at the N 
(normal) hub. Likewise, an impulse introduced 
into the N hub one cycle later will be available 
at the C hub. Whenever a selector is not im- 
pulsed, C and N are always connected as shown 
by Figure 36 (normal). Whenever a selector pick- 
up is impulsed, C and T are temporarily connected 
(transferred) as shown. 

A digit may also be used as a distinguishing 
punch to pick up a pilot selector. The column in 
which it is punched is wired to the digit pickup 
hub. If more than one digit is punched in the 
column wired to the D pickup, a digit selector 
must be used to separate the distinguishing digit 
from all the others. Once the digit impulse has 
reached the pilot selector pickup, the action of the 
selector is identical to that of one picked up by 
an X punch. The difference between the two 
pickups is that a D pickup will accept any im- 
pulse, whereas an X pickup will accept only X 
or 12 impulses. 




Figure 36. Schematic Diagram of a Selectob 
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Whenever the X or D hub of a selector is im- 
pulsed, the selector transfers on the following 
cycle and remains transferred until the controlling 
card has been read at second reading. Thus, if 
card feeding is interrupted for any reason, such 
as for total printing, the selector would be trans- 
ferred during the total printing cycle and the fol- 
lowing card cycle. 

The immediate pickup hubs for each selector 
will accept any impulse and transfer the selector 
immediately instead of one cycle later. If the 
immediate pickup is impulsed during a card cycle, 
the selector will remain transferred only until the 
end of the same cycle. If the immediate pickup 
is impulsed during a program cycle, it will remain 
transferred through the following card feed cycle. 

Each pilot selector has a coupling exit hub, 
located immediately above the X pickup. This hub 
emits an impulse when the corresponding pilot se- 
lector is transferred and will emit this impulse 
once each cycle thereafter, if the selector remains 
transferred. These hubs are normally connected to 
a co-selector pickup for the purpose of expanding 
the pilot selector beyond two positions. Although 
the co-selector to which the coupling exit is wired 
transfers a little later than the pilot selector, the 
two selectors function alike for all practical pur- 
poses. This difference in transfer time need be 
considered only when selecting CI and C. In such 
cases, CI and C can be selected through the pilot 
selector but not through the coupled co-selector. 
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Negatfve Balance On; Negative Balance Control. 
Each counter group has a corresponding nega- 
tive balance on hub which emits an impulse at 
the end of the cycle during which the counter 
turns negative and for every cycle thereafter as 
long as the counter remains negative. It has 
two uses, one to pick up selectors so that certain 
machine operations may be conditioned on a 
negative balance, and the other to impulse the 
negative balance control hubs of the same 



counter so that complement totals will print as 

true figures. 

A negative balance is signalled by a 9 in the 
high order position of a counter and, therefore, 
that position must not be used for accumulating 
purposes. It is the 9 in this position of the counter 
that causes the negative balance on hub to emit 
an impulse. 

The negative balance on wired to negative bal- 
ance control converts complement totals to true 
figures and also causes a C and R or - to be emitted 
from the corresponding symbol exit hubs for iden- 
tifying credit balances. This wiring also supplies 
X-0 impulses from the highest order counter 
punch exit hubs, which can be used to identify 
credit balances punched in summary cards. 

When counters are coupled, the common neg- 
ative balance control hubs must also be coupled. 
Only the high order counter is wired for negative 
balance on to control the negative balancing op- 
erations. 

If negative balance on is not wired, a negative 
total will print and summary punch as a 9's com- 
plement. 



SYMBOL 



M-N, 79-80 



AH-AI, 53-80 

Symbol Switch; C, R or Minus Symbol Exits, 
The CR symbol must print from two print 
wheels, the C from one and the R from another. 
Each counter has a corresponding C hub and a 
corresponding R or minus hub. Both hubs emit 
impulses under two conditions: 

a. When the minus hub of the counter they 
represent receives an impulse. 

b. When the counter they represent receives 
an impulse to read out or read out and 
reset a converted negative total. This does 
not include zero balances. 

The R or minus symbol exit hubs are further 
conditioned by the setting of the symbol R 
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(minus) switch. If the switch is wired for R 
the exit hubs emit an R (X and 9) impulse. If 
the switch is not wired for R, the exit hubs 
emit a minus (-) impulse. The two minus 
hubs of the switch are inactive. The advantage 
of printing a minus sign for credit items is that 
it prints from a single print wheel. 

If both an R and a minus are to be printed on 
the same line, the symbol switch should be set 
at R and the symbol exit impulse should be 
wired directly to a print wheel to print the R, 
and through a column split (to eliminate the 9) 
to the print wheel that is to print the minus sign. 
It is also possible to select the symbol switch so 
that minus signs print for negative detail items 
and R, together with the C from the C hubs, 
for negative totals. 



"When direct entry is impulsed, the C and R or 
minus symbol hubs do not emit impulses. 

Symbol exit hubs can never be wired to coun- 
ter-controlled print since these hubs will not 
accept 11 or 12 zone impulses. 

Wiring, Subtraction (Figure 37) 

Wiring for the shaded area shown in Figure 38 
is not shown in this example. This is a detail 
printed report. 

1. The commission amount is wired from sec- 
ond reading to counter 8 entry. 

2. The X in column 78, identifying credit 
cards, is wired from the first reading station to 
the X pickup of pilot selector 2. The X must be 
read from the first station so that the pilot selector 




Figure 3 8. Subtraction 
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will be transferred by the time the card reaches 
the second station. 

3. A card cycles impulse is wired to the com- 
mon of the pilot selector. An X in the card trans- 
fers the selector and the card cycles impulse con- 
trols counter 8 to subtract. The NX card does 
not transfer the selector and the card cycles im- 
pulse controls counter 8 to add. 

4. Both detail and total amounts are printed 
by wiring from counter 8 exit to counter-con- 
trolled print 73-80, allowing one position for 
comma and one for decimal printing. 

5. Negative balance on of counter 6 is wired 
to negative balance control of the same counter. 
Negative balance on emits an impulse whenever 
a 9 stands in the high order position of counter 8, 
indicating a negative balance. Negative balance 
control accepts the impulse on the total cycle to 
convert the complement standing in the counter 
to a true figure. 

6. A CR symbol is printed alongside each credit 
item, as well as alongside a credit total, by wiring 
the C symbol exit hub for counter 8 to normal 
print entry 82 and the R or minus exit hub for 
counter 8 to normal print entry 83. The symbol 
switch is wired for printing R instead of minus. 

An asterisk is printed beside every total, whether 
it be debit or credit, by wiring the asterisk sym- 
bol exit hub for counter 8 to normal print entry 
81. Symbol exit impulses cannot be wired to 
counter-controlled print, since these hubs will not 
accept zone impulses. 

7. CI and C are wired normally. 

8. Minor program exit is wired to counter 8 
read out and reset. The program is initiated by an 
impulse from the comparing exit, resulting from 
a change in salesman number. 

9. The comma is wired to normal print entry 
74 and the decimal to normal print entry 78. 
With these symbols under zero print control, they 
will print only when significant digits are present. 

10. The wheels printing commission amount 
and invoice number are wired for zero print con- 
trol. To make the decimal print when there are 
significant digits in the amount, the lower hub of 
zero print control 78 is wired through a set of bus 
hubs to the top hub of 81 and through a filter to 
the too of 78. 



11. The machine is wired to single space. 

COUNTER COUPLING 

Counter groups are arranged in the following 
sequence: 4, 6, 3, 8; 4, 6, 3, 8; etc. This arrange- 
ment permits convenient coupling of adjacent 
counters to form counters of larger capacity. For 
example, larger capacity counters may be coupled 
as follows: 

Counter Capacity Counter Coupling 



9 positions 


6 and 3 


10 


4 and 6 


11 


3 and 8 


12 


8 and 4 


13 


4, 6 and 3 


14 


6 and 8 


15 


3, 8 and 4 


17 


6, 3 and 8 


18 


8, 4 and 6 



Sixteen-position counter capacity requires coupling 
of counters that are not adjacent. For best opera- 
tion, no more than 20 counter positions should be 
coupled. 

CI and C for Counter Coupling 

Whenever a counter is used, CI and C must be 
connected. When counters are coupled, the CI of 
the highest order counter must be wired to the 
C of the lowest order counter and the remaining 
CI and C hubs must be connected. The purpose 
of wiring from CI of the highest order counter 
to C of the lowest order counter is to carry back 
a 1 to the units position when adding, subtracting 
or group indicating. The purpose of wiring the 
remaining CI and C hubs is to provide a path for 
carryover from one counter to another. 

Negative Balance On-OfF for Counter Coupling 

When conversion of complements to true fig- 
ures is required, the negative balance on of only 
the highest order counter is wired to negative bal- 
ance control of all coupled counters, since only 
the high order 9 can signal a credit total. When 
only positive totals are being printed, the negative 
balance off of the lowest order counter must be 
wired to negative balance control. This wiring 
works in conjunction with couple control to cause 
a zero test to be made in every coupled counter 
to keep the counters from printing 9's when 
nothing is added into the counters. 



COUNTER COUPLING 
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Couple Control. Each counter has a couple control 
entry hub which may be connected to any one 
of the common hubs below it. When counters 
are coupled, the couple control hubs of all ex- 
cept the high order counter must be connected. 
Couple control has three main functions: 

1. To insure a zero test in each coupled 
counter, rather than just the low order counter, 
when negative balance off is wired. This test is 
necessary so that 9's will not print for zero bal- 
ances. 

2. To eliminate the summary punching of 
credit X's from the coupled low order counters 
when amounts are negative. Unless couple con- 
trol is wired, an X will summary punch from 
the high order position of each coupled counter, 
when it should punch from the high order 
counter only. 

3. To make the corresponding negative bal- 
ance ON hub inactive. Wiring of negative bal- 
ance ON of coupled counters would be nullified. 

Wiring, Counter Coupling (Figure 39) 

The section of the diagram labelled A shows the 
wiring for coupling two adjacent counters, adding 
only; B shows the wiring for coupling three ad- 
jacent counters, adding and subtracting; and C 
shows the wiring for coupling two non-adjacent 
counters, adding and subtracting. 

A. COUNTER 3 COUPLED WITH COUNTER 4 
TO FORM AN 11 -POSITION COUNTER. 

1. A card cycles impulse is wired to plus of 
both counters. 

2. Couple control is connected for the low order 
counter 4. The purpose of this wire is to insure 
a zero test in both counters 3 and 4. 

3. The negative balance control hubs for 3 and 
4 are connected. Negative balance off of the low 
order counter 4 is connected to negative balance 
control. This wiring works in conjunction with 
the couple control to zero test the whole counter. 

When a counter zero balances, all positions stand 
at 9. With negative balance off wired, conversion 
of 9's to zeros takes place. If counter 4 couple 
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Figure 39. Counter Coupling 

control were not wired, in this example, and 
counter 4 contained all 9's, the 9's in counter 4 
would be converted to zeros, but because the neg- 
ative balance control of 3 is also connected, what- 
ever amount stands in that counter would also be 
converted. Couple control prevents this from 
happening by allowing the test to begin with the 
high order position of the coupled counter and 
work to the low order position. It passes from one 
counter to another by way of the CI and C con- 
nections, so these hubs must also be wired. 

4. The asterisk symbol exit of the high order 
counter is wired to print. The exit from the low 
order counter could be used. 

5. When counters are coupled, the CI of the 
high order counter must be wired to the C of the 



42 



TYPE 407 ACCOUNTING MACHINE 



low order counter. The remaining CI and C hubs 
are then connected starting from the right and 
working to the left. 

6. Minor program is wired to the read out and 
reset controls of counters 3 and 4. It is assumed 
that minor program start has been initiated or that 
the LCT switch is on. 

B. COUNTERS 11, 12 AND 13 COUPLED 
TO FORM A 15 -POSITION COUNTER. 

1. The counter control plus hubs are impulsed 
to add NX cards. 

2. The counter control minus hubs are impulsed 
to subtract X cards. 

3. The couple control hubs of counters 12 and 
13 (low order counters) are connected. 

4. The negative balance on hub of the high 
order counter is wired to negative balance control 
of all three counters to convert complement totals 
to true figures, including zero balances. This wir- 
ing works in conjunction with couple control 
wiring to prevent the summary punching of X's 
from the high order positions of counters 12 and 
13 when a negative result is converted. If couple 
control wiring were omitted, three X's would be 

CffmmortT rsjincn/^A r»n<» rrrwrM <>3r*V« hio-h ornpi- t>'>- 
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sition of the coupled counters. The only one 
needed is from the high order counter. This will 
be more fully discussed under Summary Punching. 

5. The C and R or - symbol exits of the low 
order counter are wired to print. The low order 
counter must be used because the test for zero 
balance or negative balance starts with the high 
order position of the high order counter and pro- 
gresses through the low order counter. Therefore, 
all counters coupled should be tested from high 
order to low order before the symbol is allowed 
to print. If the symbol exit were wired from the 
high order counter, the only time the symbols 
would print would be when the high order counter 
contained a negative result. Since it is possible 
for the high order counter to contain a zero result 
(all 9's) and the low order counter to be negative, 
the resulting negative total would not be identi- 
fied. 



6. The CI of the high order counter is wired 
to the C of the low order counter. The remaining 
CI and C hubs are connected, starting from the 
right and working to the left. 

7. Minor program is wired to the read out and 
reset of counters 11, 12 and 13. It is assumed that 
minor program start has been initiated or that 
the LCT switch is on. 

C. COUNTERS 18 AND 22 COUPLED 
TO FORM A 16-POSITION COUNTER 

Wiring principles are the same as described for 
wiring B. 



X SELECTION 

Amounts for different types of transactions may 
be added in separate counters, even though the 
amount is punched in the same field of the card. 
This is done by means of X or digit selection. In 
the example shown in Figure 40, the item amount 
field represents sales on NX cards and the returns 
and allowances on X cards. 

Wiring, X Selection (Figure 41) 

In this report, the item amount is detail printed 
and total printed in the same amount column of 
the report for all NX cards, and in the returns 
and allowances column for all X 78 cards. Only 
the wiring for control of the counters is shown. 

1. The item amount is wired to counter entry 
18 and 20. 

2. The sales amount is detail printed and total 
printed by wiring counter exit 18 to counter-con- 
trolled print 52-59. 

3. Returns and allowances are detail printed 
and total printed by wiring counter exit 20 to 
counter-controlled print 61-68. 

4. Pilot selector 5 is picked up from X78 at the 
first reading station. 

5. For NX cards, a card cycles impulse is wired 
to the plus of counter 18; for X cards, it is wired 
to the plus of counter 20. 
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Figure 40 



6. Negative balance off for each of the two 
counters is wired to negative balance control so 
that if nothing is added in the counter, comple- 
ment 9's will not print. 

7. The CI and C of each counter is wired nor- 
mally. 



8. Minor program is wired to counters 18 and 
20 read out and reset so that totals will print for 
each salesman. Salesman number is compared and 
the comparing exits are wired to minor program 
start. 

9. The machine is wired to single space. 
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Figure 41. X Selection 
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DIGIT SELECTION 

Digit punching as well as X punching may be 
used to control pilot selectors. If the presence of 
any digit in a card column is suflScient to identify 
a transaction, then the column containing the digit 
may be wired directly to the D pickup of a pilot 
selector. If a particular type of transaction is 
identified by a specific digit, then a digit selector 
is necessary. 
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A-M, 41-52 

Digit Selectors. Two digit selectors are standard 
(selectors A and B) and four are optional (se- 
lectors C, D, E and F.) Each digit selector con- 
sists of a pair of C (common) hubs and twelve 
pairs of hubs labelled for the 12 punching po- 
sitions in a column of the card. On every 



machine cycle, the C hub is internally connected 
successively to the 9, 8, 7 .... 12 hubs. When a 
column is connected to the C hub, a specific 
punching position can be read from the cor- 
responding hub of the digit selector. Thus, 
digits may be used to pick up pilot selectors or 
to operate functions of the machine that may 
be digit controlled, such as head control, car- 
riage skip, and many others. 



-DIGIT IMPULSE 



F, V-40 



Digit Impulse. These hubs emit digit impulses on 
every machine cycle. When a digit impulse is 
wired to the C of a digit selector, the digit se- 
lector becomes a digit emitter and may be used 
to print numbers, letters or special characters 
under proper control. 

Wiring, Digit Selection (Figure 42) 

The example used in explaining X selection 
(Figure 40) is used also for the purpose of ex- 
plaining digit selection. Returns and allowances 
are identified by digit 5 in column 7. The wiring 
is shown in Figure 42. 

1. Column 7 is wired from first reading to the 
C of digit selector A. 
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Figure 42. Digit Selection 



46 



TYPE 407 ACCOUNTING MACHINE 



2. Digit 5 is wired to the D pickup of a pilot 
selector. 

3. A card cycles impulse is wired through the 
transferred side of the pilot selector to the plus 
of counter 20 to add returns and allowances and 
through the normal side to the plus of counter 18 
to add sales. 

CHARACTER EMIHER PRINTING 

Digits, letters and special characters may be 
printed without being punched in the card by 
the use of the character emitter. 
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S-V, 41-52 
Character Emitter. All digits, letters and special 
characters are emitted from the character emit- 
ter hubs during every machine cycle, including 
run in, run out, and final total cycles. For print- 
ing, they may be wired to normal or transfer 
print entry directly or through selectors. For 
summary punching, digits may be wired to 
counters or summary punch entry, letters to 
storage units or summary punch entry, and spe- 
cial characters to summarv ounch entrv. Snecial 
characters & - and / may also be wired to stor- 
age units. 



• COSHECTORS" 



P-R, 41-80; W-Y, 41-51; Z-AB, i3-52; 
AO-AQ, 1-40; AW-AY, 4}-52; AZ-BB, 41-80 

Co-Selectors. There are 16 standard and 16 op- 
tional co-selectors. Co-selectors are so named 
because they often operate in conjunction with 
pilot selectors. Each selector has five positions, 
each position having a C (common), N (nor- 
mal) and a T (transferred) hub. In principle 
they function like pilot selectors, in that when 
they are transferred there is a common connec- 
tion between C and T, and when they are not 
transferred there is a common connection be- 
tween C and N. 



A-B, 53-80; C-D, 73, 76 

Each selector has two common pickup hubs, 
which are diagonally arranged for convenience 
in jackplugging. When these hubs are impulsed, 
the selector transfers immediately and holds for 
the remainder of the cycle. When these hubs are 
wired from the coupling exit of a pilot selector, 
they transfer with the pilot selector and hold 
for the same length of time as the pilot selector. 
In other words, when a co-selector is picked up 
from the coupling exit of a pilot selector, the 
number of positions available for selection is in- 
creased from 2 to 7. 



AP-AT, 69-70 



PR CPL (Program Couple). Each of these hubs 
emits an impulse on a specific program step. 
Hub 1 emits an impulse on the minor step, hub 2 
on the intermdiate step, hub 3 on the major 
step, hub 4 on the run-out final or the fourth 
step, and hub 5 on the fifth step when special 
program is wired. These impulses are of slightly 
longer duration than the program exits them- 
selves, beginning earlier and ending later. On 
machines that have OF CPL (overflow couple) 
these hubs emit on regular programs only. On 
machines that do not have OF CPL they emit 
on overflow programs as well as on regular pro- 
grams. 

Wiring, Character Emitter Printing (Figure 43) 

This wiring concerns the printing of the word 
total from a character emitter on a total cycle, as 
shown below: 

5.19 

4.26 

3.22 



TOTAL 



12.67" 



1. The letters that make up the word total are 
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Figure 43. Character Emitter Printing 



wired from the corresponding hubs in the emitter 
to the transferred side of co- selector 9. 

2. The common of co-selector 9 is wired to 
normal print entry 67-71. 

3. Co-selector 9 is picked up by a minor pro- 



gram couple so that the word total will print only 
on a minor program cycle. The co-selector picks 
up immediately on every minor program change 
and returns to normal at the end of the same 
cycle. 
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4. Columns 75-78 are wired to counter entry 
6. The counter is impulsed to add from every 
card and to read out and reset on a minor pro- 
gram cycle. The counter exit is wired to counter- 
controlled print 74-76 and 7S-79. 

5. The decimal punctuation is wired to normal 
print entry 77 and the asterisk symbol to normal 
print entry 80. 

6. Decimal and zero printing is controlled 
by the zero print control hubs. Three conditions 
must be recognized: 

a. A decimal point must print whenever an 
amount prints. 

b. Zeros must print to the right of dollars. 

c. Zeros for dollars, but not for cents, must 
be eliminated for amounts of less than $1. 

The lower hub of position 77, wired to upper 
80 via bus, takes care of condition A. Normal 
zero print control wiring takes care of condition 
B. Connection of upper and lower hubs of posi- 
tion 77 f via bus and filter, takes care of condition 
C. 

PRINT SELECTION 

Detail printing and group printing in the same 
operation may be controlled by the use of print 
and non-print hubs. 



PRINT 
O— — O 
NON-P 



AI-AJ, 51-52 

Print. The two common print hubs accept card 
cycle or all cycles impulses to cause detail print- 
ing when the machine is set for group printing 
(list off). The cards to be detail printed must 
be distinguished from those to be group printed 
by an X or digit. An X or digit cannot be wired 
directly to the print hub, but is wired from 
first reading to pilot selector pickup. X or digit 
cards are printed by a card cycles impulse 
through the transferred side of a pilot selector, 
and NX or no digit cards through the normal 
side. The print hubs control all 120 print wheels 
as a unit. 



Non-P (Non-Print) . The two common non-print 
hubs accept card cycle, all cycles or program 
impulses to prevent the machine from printing 
and spacing regardless of the wiring to the print 
wheels. When the machine is detail printing, 
cards whh distinctive punching may be pre- 
vented from printing by controlling a card cycle 
impulse through a pilot selector to non-print. 
To prevent printing and spacing on a total 
cycle, a program exit is wired directly to non- 
print. To prevent printing from the first card 
of a group (group indicate elimination), the 
minor, intermediate or major first card is wired 
directly to non-print. The non-print hubs con- 
trol all 120 print wheels as a unit. 

An X or digit cannot be wired directly to 
non-print. 

Wiring, Print Selection — Group Printing (Figure 44A) 

The columns to be printed are wired to normal 
print entry, and program start is wired normally. 

1. List is wired off for group printing. 

2. Pilot selector 2 is picked up from an X at 
the first reading station. 

3. If X cards are to be printed, a card cycles 
impulse is wired through the transferred side of 
the pilot selector to print. 



Tk:<. «i; 






of a group when it is NX. 

In this example, if program start is not wired, 
overflow skipping is inoperative. 

Wiring, Print Selection — Detail Printing (Figure 44B) 

The list switch would not be wired. 

5. Pilot selector 9 is picked up from an X at 
the first reading station. 

6. Printing and spacing for X cards is sup- 
pressed by a card cycles impulse through the trans- 
ferred side of the pilot selector. 

7. Printing and spacing for NX cards is sup- 
pressed by a card cycles impulse through the nor- 
mal side of the pilot selector, as shown by the 
dotted line. 

In this example, overflow skipping is operative 
regardless of program start. 
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Figure 44. Print Selection 

A. Group Printing 

B. Detail Printing 
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OFFSET TOTAL PRINTING 

It is often necessary to detail print amounts 
from one set of print wheels and print their total 
from another set of print wheels, directly beneath 
other printed information. In the example shown 
in Figure 46, the name of the insured is printed 
from print wheels 11-22 and the amount of in- 
surance from print wheels 25-29. 



NAME OF 
* ' INSURED 


AMOUNT 

OF 

INSURANCE 


" / EVELYN SMITH 
/ RITA GREEN 
n JOHN HERRON 
- ^x 5 DONALD GREW 


1,500 
2,500 
5,000 
2,000 


POLICIES 


nUNSFERS 


TOTAL AMT. INS. 


REVIVALS 






11,000 





Figure 46. Offset Total Printing 



The total amount of insurance would normally 
print beneath the detail amounts. The total may 
be offset (print wheels 14-19) as shown in the 
illustration by wiring the counter exit through a 



co-selector so that the exit impulses reach print 
wheels 25-29 for detail printing and print wheels 
14-19 for total printing. 

Wiring, Offset Total Printing (Figure 45) 

1. Name of insured is wired directly to print 
wheels 11-22. 

2. Amount of insurance is wired to counter 
entry 6 which is impulsed to add from card cycles. 

3. The exit of counter 6 is wired through the 
normal side of co-selector 16 to detail print the 
amount of insurance from print wheels 24-29 and 
through the transferred side to total print from 
print wheels 14-19. The selector is picked up from 
a minor program .couple. 

4. Counter 6 is impulsed to read out and reset 
on a minor program. Minor program start is im- 
pulsed from comparing exit. 

5. CI and C are wired normally. 

6. Negative balance control is wired off, since 
the counter is adding only. 

7. A comma is wired through co-selector 15 to 
normal print entry 26. 

8. Co-selector 15 is picked up from minor pro- 
gram couple. When the selector is normal (detail 
printing), a comma prints from print wheel 26. 
When the selector is transferred (total printing), 
a comma prints from print wheel 1 6. 

9. Zero print control is wired for print wheels 
in use. 
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GROUP INDICATION 

The printing of information from only the first 
card of a group as shown in Figure 47 is called 
group indication. In detail printing, normally the 
indicative information is printed repetitively from 
every card in the control group. In group print- 
ing, the indicative information for minor, inter- 
mediate and major will print on the first card of 
every group. This repetitive printing may be sup- 
pressed by selection, by use of the transfer print 
hubs, or by printing from counter exits. Each 



method is discussed in detail following the expla- 
nation of the hubs which are used for group indi- 
cation. 



-MI-FIRST CARD-i 



M-0, 7}-77 

First Card Mi, Int, Ma. The MI (minor), INT 
(intermediate) and MA (major) first card hubs 




TRADE 
CLASS 



SALES AMOUNT \ COST Ar<«OUNT } GROSS PSOFST 

i I 

A i I 



SALES AMOUNT 
BY STATE 



COST AMOUNT 
BY STATE 



GSOSS s»sonT 
BY STATE 



37 



288 



300 



40 



686 



160. 
100. 
260, 

527, 
527 . 



292. 
388, 

388 , 



111 
3 2 7 , 



,60 i 
,03 j 
,63*1 

.58 I 
,58*1 

■ 2 X "'■' ! 

,04 I 
, 95 i 
, 99''''' ' 

O O '''.' 



122.78 

80.20 

202.9-8-"- 

411.37 
411 .'3 7- 

61 4.35"'- 

7 ^. ^ p. o 
225 .45 
299.34-"- 

299.34-i^- 



37.82 
19.83 
57 .65-" 

115.21 
116.21* 

173.86-'^ 

22.15 
67.50 
89.65-^' 

89.65-^ 



11.51 



,177.201 913.691 



Figure 47 
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Figure 48. Group Indication 



emit cycles impulses for the print cycle of the 
first card of their respective program groups, 
regardless of whether the first card is a detail 
or a heading card. In addition, the minor first 
card emits a cycles impulse for the first detail 



card following a heading card, regardless of pro- 
gram change. These hubs are normally wired 
to counter plus to add the first card of a group, 
or to the pickup of a co-selector or the transfer 
print entry hubs for group indication. 
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In addition to the first card hubs, there is for 
each program a first card selector which transfers 
automatically when the corresponding first card 
hubs are active. These selectors are normally 
used to select card cycle impulses to control 
counters, card count impulses to enter counters 
on the first card of a group only, or single card 
columns to be group indicated. 



TRANSFER PRINT ENTRY 



^TR PR^ 
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R, }9-40; S-U, 1-40 



Transfer Print Entry. These hubs represent an- 
other set of entries to the 120 print wheels and 
are active only for the duration of the impulse 
reaching the two common TR PR (transfer 
print) pickup hubs. Transfer print entry hubs 
are normally wired from second reading through 
the progressive selectors for MLR (multiple Hne 
reading) operations, or directly from second 
reading for non-MLR operations. 

TR PR (Transfer Print) . These common hubs rep- 
resent the pickup for the 120 position transfer 
print entry unit. They are impulsed from any 
cycles impulse, such as card cycles, first card im- 
pulses, program exits, program couple, or a pilot 
selector coupling exit. The transfer print entry 
hubs remain active only for the duration of 
the impulse wired to TR PR. Therefore, it is not 
practical to impulse TR PR from digit impulses 
(9-12). When comma, decimal or dollar sign 
symbols are selected by means of transfer print 
entry, the TR PR must be picked up from card 
cycles, coupling exit of pilot selectors, or pro- 
gram couple. 

Wiring, Group Indication (Figure 48) 

This illustration demonstrates three methods of 
group indication: 

A. Transfer Print Method. The commodity 
class is wired from second reading directly to 
transfer print entry 54. The transfer print entry 



hubs are made active for the first card of each 
minor group by wiring minor first card to TR PR 
pickup. 

B. Selector Method. The trade class is wired 
from second reading through the transferred side 
of co-selector 15 to transfer print entry 50-52. The 
co-selector is picked up from intermediate first 
card so that trade class will print only for the first 
card of an intermediate group. Because the minor 
and intermediate indications occur at the same 
time, the transfer print entry hubs must be used 
to print both if it is used to print either of them. 
Because transfer print entry has been impulsed, 
normal print entry is isolated from the print 
wheels. 

C. Counter Method. The state code is wired to 
counter entry 3 and the major first card is wired 
to the plus of that counter. The counter exits are 
wired to counter-controlled print 47-48. The 
counter will add the first card of a major group. 
Since the counter exits are active only if the 
counter is impulsed, state will print once for every 
major group. 

On the cycle foUowmg a major program change, 
all three indications occur together, the minor and 
intermediate printing from transfer print entry 
and the major from counter-controlled print. 
Counter-controlled print hubs may always be used 
as entries to the print wheels. 



COUNTING AND PROGRAMMING 
WITH CYCLE COUNT 

AO, 41-42 

CC (Cycle Count). These hubs emit a "1" im- 
pulse during every machine cycle. They may be 
used to count any or all machine cycles or, when 
properly controlled, to count cards or groups of 
cards or to initiate a program start. 

Wiring (Figure 49) 

A. Card Counting. Each card may be counted 
as it passes the second reading station by wiring 
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CC to a counter entry and by controlling the 
counter for adding and direct entry from card 
cycles. If only certain cards are to be counted, 
then the card cycles impulse must be selected. A 
count distribution can be made by wiring CC to 
several counters and by impulsing the counters to 
add under the control of a specific X or digit 
punch. With the LCT switch on, the counter 
may be cleared automatically on a minor, inter- 
mediate, major or run-out final program. 

B. Group Counting. A count of 1 may be ob- 
tained for each group of cards by wiring CC to a 
counter entry and by controlling the counter to 
add from a card cycle wired through the trans- 
ferred side of the minor, intermediate or major 
first card selectors. If minor groups within an in- 
termediate group are being counted, the counter 
is reset on an intermediate program. If minor 
groups within a major group are being counted 
the counter is reset on a major program. If all 
minor groups are being counted the counter is 
reset on run-out final. Intermediate and major 
groups may be counted by a corresponding change 
in counter controls. 

C. Impulsing Program Start from CC. The 
cycle count impulse may be used to initiate a pro- 
gram start. If a program change is desired for 
•°vsr" card CC m^'^^ be wired directlv to minor in- 
termediate or major program start. 

D. Printing 1 from CC. The digit 1 may oe 
printed as each card reads by wiring CC through 
the transferred side of a selector picked up from 
card cycles to normal print entry, transferred 
print entry, or counter-controlled print. The selec- 
tor is necessary to prevent printing of 1 on program 
cycles. 
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ALTERATION SWITCHES 

Within reasonable limitations, one control 
panel may be used for several different reports 
without any change in control panel wiring, by 
use of the alteration switches. 



Figure 5 0. Ai.tfrattox Switches 



E-H, 73-76 

Alteration SW 1, 2, 3, 4. Four alteration toggle 
switches are located in the switch box on the top 
of the machine (Figure 50). Each alteration 
switch controls a corresponding alteration switch 
selector. When the switch is on T, a common 
connection exists between C and T; when on N, 
the connection is between C and N. An altera- 
tion switch selector remains transferred as long 
as the corresponding toggle switch is set on T. 
Any impulse, including the summary punch 
switch, may be wired through C-N or C-T. 

Pilot or co-selectors may be picked up through 
alteration switch selectors. In this case, one of 
the four alteration switch exits is wired through 
normal or transferred side of an alteration switch 
selector (depending upon the position of the 
switch) to the pickup of a co-selector or the D 
pickup of a pilot selector. Co-selectors can then 
be used to select any impulse except the sum- 
mary punch switch; pilot selectors can then be 
used to select any impulse except a line impulse. 

There are many uses for the alteration switches 
to vary machine functions from one report to 
another, such as changing from detail printing 
to group printing with or without summary 
punching, programming, print selection, or 
counter clearing. 

Changing from Detail Printing to Group Printing 

In the example in Figure 51, the first report is 
detail printed: the second and third reports are 
group printed (list off). Without the alteration 
switches, the list off hubs would have to be con- 
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Figure 51 



57 



o 

G 



n 



2! 
o 

o 

o 

O 
m 

> 

O 
O 

o 

c 




FIELD SELECTION 



59 



nected, and a card cycles impulse would have to 
be wired to direct entry of the counter being used, 
to eliminate overprinting as shown in the deduc- 
tion column of the second report. These wiring 
changes can be made automatically by making use 
of the alteration switch feature of the machine. 

Wiring, Changing from Detail to Group Printing 
(Figure 52) 

1. The list exit hub is wired through the trans- 
ferred side of alteration switch selector 2 to list off. 
When the alteration switch is set on N, list off will 
not be connected and the machine will detail print. 
When the alteration switch is set on T, list off 
will be connected and the machine will group 
print. 

2. An alteration switch exit impulse is wired 
through the transferred side of alteration switch 
selector 1 to the pickup of co-selector 8. 

3. The card cycles impulse, wired through the 
transferred side of the selector, reaches counter 



8 direct entry when the alteration switch 1 is set 
on T, to prevent printing of deductions from the 
first card of the group. 

4. The asterisk symbol exit is wired through the 
normal side of co-selector 8. When alteration 
switch 1 is set on T, the asterisk is eliminated. 

More extensive changes can be made by wiring 
the alteration switch to one or more co-selector 
pickups. The extent of the changes to be made 
depends entirely upon the selector capacity avail- 
able for making them. 

FIELD SELECTION 

When a choice must be made between different 
fields and the chosen field is to be printed from 
one set of print wheels or entered into one counter, 
field selection is necessary. Field selection can be 
accomplished by the use of co-selectors; transfer 
and normal print entry can be used under certain 
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Figure 53. Field Selection, Co-Selector Method 
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conditions. Co-selectors must be used when the 
selected information is to enter counters. Regard- 
less of the purpose or method used, an X or a 
digit must identify one class of card to distinguish 
it from another. For printing purposes, the infor- 
mation may be numerical or alphabetic. For 
counter entry purposes, the information must be 
numerical. 



Wiring, Field Selection 
(Figure 53) 



Co-Selector Method 



In this example, two prices are punched in the 
same card — the first price in columns 35-37, and 
the second price in columns 38-40. When the card 
is not X punched, the first price is selected; when 
the card is X punched in column 40, the second 
price is selected. 

1. First price is wired from columns 3 5-37 to 
the normal side of co-selector 9; the second price 
is wired from columns 38-40 to the transferred 



side. The common side is wired to normal print 
entry 65-67. (Dotted wiring shows entry to a 
counter) . 

2. Co-selector 9 is picked up as follows: The 
controlling X is wired from column 40 of first 
reading to the X pickup of pilot selector 1. The 
coupling exit of the pilot selector is wired to the 
pickup of co-selector 9. The co-selector will trans- 
fer with the pilot selector. First or second price 
passes through the selector to the print wheels ac- 
cording to the position of the selectors. 

Wiring, Field Selection — Normal and Transfer Print 
Entry (Figure 54) 

1. First price, columns 35-37, is wired to nor- 
mal print entry 65-67; second price, columns 38- 
40, is wired to transfer print entry. 

2. W^hen pilot selector 1 transfers from an X in 
40, coupling exit emits an impulse to TR PR, al- 
lowing the second price to print. When the se- 
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Figure 54. Field Selection, Transfer Print Method 
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lector does not transfer, TR PR is not impulsed, 
allowing the first price to print. 

When this method of field selection is used, all 
information from the NX card must be wired 
to normal print entry and all information from 
the X card to transfer print entry. It is most 
practical when a great deal of field selection is 
necessary. 

CLASS SELECTION 

Class selection is necessary whenever a choice 
must be made between several printing locations 
wired from the same field in different cards. The 
different classes of cards must be identified by X's 
or digits which are used to control selection. 



The field to be selected is wired to the common 
side of a co- selector, the normal side to one set of 
print wheels, and the transferred side to another 
set of print wheels. The printing locations are se- 
lected under control of the X or digit. 

Wiring, Class Selection — Co-Selector Method 
(Figure 55) 

Hours, punched in columns 69-71, is wired to 
the common of co-selector 9. The normal side is 
wired to normal print entry 60-62 to print regular 
hours and the transferred side to normal print 
entry 64-66 to print overtime hours. The co-selec- 
tor is coupled to a pilot selector and is transferred 
by an X in column 40. 
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Figure 5 5. Class Selection, Co-Selector Method 
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Wiring, Class Selection — Normal and Transfer Print 
Entry (Figure 56) 

As for field selection, when this method is used 
all information from the NX card is wired to 
normal print entry and all information from the 
X card is wired to transfer print entry. It is most 
practical when a great deal of selection is neces- 
sary. 

Hours, punched in columns 69-71 for all cards, 
is wired to normal print entry 60-62 and transfer 
print entry 64-66. When TR PR is impulsed from 
the coupling exit of pilot selector 1, overtime 
hours print from print wheels 64-66. When TR 
PR is not impulsed, regular hours print from print 
wheels 60-62. 



SYMBOL SELECTION 

Symbols most frequently selected are amount 
punctuations, such as comma, decimal, and dollar 
sign, and amount identification, such as C, R or 
-. Selection is necessary when the symbols are to 
be printed under conditions described in the fol- 
lowing examples. 

Comma, Decimal, Dollar Symbol Selection 

It is sometimes necessary to punctuate amounts 
on total cycles but not on card cycles, and vice 
versa. Often it may be necessary to punctuate 
amounts on certain card cycles identified by an X 
or digit, first card of minor, intermediate or major 
groups, etc. 
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Figure 56, Class Selection, Transfer Print Method 
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HEADING 


INVOICE NO. 

12345 




AMOUNT 


ITEM 
ITEM 
ITEM 
ITEM 


625.37 

23.19 

.10 

1,742.75 

$ 2,391.41 



Figure 57 



In Figure 57, punctuation is not required for 
invoice number printed from the heading card 
(X40). Decimals and commas are required to 
punctuate amounts in the body of the form. In 
addition, the dollar symbol is required on a total 
cycle but not on card cycles. 



The zero print control wiring must be selected 
and not the dollar symbol. If the zero print con- 
trol wiring was direct and the dollar symbol se- 
lected, an asterisk would print on detail print cycles 
through a back circuit. 

5. Zero print control hubs are wired normally. 

C, R or Minus Selection, Detail and Total Printing 

It is possible to select the R or - switch so that 
the R or - exit hubs emit an R during total cycles 
and a minus during detail print cycles: 

12 3- 

1 4 7 

112- 



8 8 C R * 

In the example above, 123 and 112 are recog- 
nized as negative by the minus sign. The total, 
88*, is recognized as negative by the CR symbols. 
The - and the C impulses to the same print wheel 
must therefore be selected. 



Wiring (Figure 58) 

1. Invoice number is wired through co-selector 
15 to normal print entry 21-25. The co-selector 
is picked up on X40 cards by wiring card cycles 
through the transferred side of pilot selector 1 
to co-selector 1 5 pickup. Pilot selector 1 is picked 
up from an X40. 

2. The amount field is wired to counter 2, con- 
trolled to add from NX40 cards. The amount is 
wired to counter-controlled print 18-25 with 
proper spacing for commas and decimals. 

3. The decimal is wired to print on both detail 
and program cycles through the normal side of co- 
selector 1 5 . The comma is wired directly to print 
wheel 19 and will print only when a significant 
digit is printed from print wheel 18. 

4. Although ^the dollar symbol is wired directly 
to normal print wheel 17, it is controlled to print 
on total cycles only, by wiring the lower hub of 
zero print control 17 through the transferred side 
of co-seleotor 14 to the upper hub of 26 via the 
bus. The co-selector is picked up on the minor 
program level, thus causing print wheel 17, which 
is printing the dollar symbol, to be connected back 
to the units position of the field only on the total 
cycle. 



Wiring (Figure 59) 

1. The R symbol switch is wired through the 
normal side of co-selector 10. The minus symbol 
switch is always inactive. The co-selector is picked 
up from co-card cycles. Therefore, R can print 
only on total cycles and minus only on card cycles. 

2. Symbol exit C of counter 5 is wired to nor- 
mal print entry 114 through the normal side of 
co-selector 10. It will print on total cycles only. 

The R or - hub for the same counter is wired 
through the transferred side of the selector to the 
same print entry as the C. When the selector is 
transferred on card cycles, a minus sign prints 
from print wheel 114, since the R symbol switch 
is not connected. When the selector is normal on 
total cycles, a C prints from print wheel 114. 

3. Symbol exit R or - of counter 5 is wired 
to the normal print entry 115 through the nor- 
mal side of co-selector 10. An R will print only 
on a total cycle, as the symbol switch is connected 
at that time. 

4. The wiring for zero print control is the same 
for minus symbols as it is for zeros. Therefore, 
minus symbols will not print unless amounts are 
printed. 



2? 



n 
o 

> 
o 

w 
o 

O 
o 

> 

W 

o 
f 

cr> 

w 
r" 

w 
n 

o 




SYMBOL SELECTION 



65 



-DIGIT SELECTORS- 
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Figure 59. C, R or Minus Selection, Detail and Total Printing 



C, R or Minus Selection, Printing on One Line 

When several negative amounts are printed on 
the same Hne, it is possible to identify some of 
them with CR and some with minus signs. When 
the symbol switch is not wired, the R or - hubs 
emit an X impulse to identify negative amounts. 
When the R symbol switch is wired, the R or - 
hubs emit both an X and a 9 to identify negative 
amounts. The combination of these two impulses 
causes the printing of an R. The 9 can be elimi- 
nated by the use of a column split to print a 
minus when necessary. 

Column Split. Twelve column splits are standard, 
each of which has three hubs; C (common), 
0-9, and 11-12. They separate 11 and 12 im- 
pulses from 0-9 impulses obtained either from 
punching in the card or automatic impulses on 
the control panel. The column splits also oper- 



ate for summary punching to control X punch- 
ing over specific columns. 

The CPL (couple) hubs are provided to pick 
up co-selectors in order to obtain additional col- 
umn split positions. For summary punching, 
however, the co-selector positions cannot be used 
as column splits, since the co-selectors will re- 
main transferred throughout the summary punch 
cycle and no distinction can be made between 
0-9 and 11-12. Couple hubs may be used to 
control functions during the second half of the 
cycle. 
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Figure 60. C, R or Minus Selection, Printing on One Line 



Wiring (Figure 60) 

1. The R symbol switch is connected. 

2. The C and R or - hubs of counter 5 are 
wired to normal print entry 110-111. 

3. The R or - hub of counter 6 is wired to 
normal print entry 119 through a column split. 
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Figure 61. DR for Negative Amounts 



CR will print from print wheels 110-111 
whenever a negative amount is printed from 
counter 5 and a minus symbol will print from 
print wheel 119 whenever a negative amount is 
printed from counter 6. An R would print if 
the 9 impulse were not eliminated through the 
column split. Normal zero print control is wired 
for a minus symbol. Zero print control is not 
necessary when printing C and R. 

Identifying Negative Amounts with DR instead of CR 

As shown in Figure 61, a D from the character 
emitter is wired through the transferred side of 
co-selector 1 to normal print entry 116. The se- 
lector is picked up from the R or — hub of 
counter 4. "With the symbol switch wired for R, 
the R or — exit hub of counter 4 emits an X-9 
impulse whenever the counter turns negative. The 
9 picks up the selector in time to select the letter 
D (12-4). 

The R is wired to normal print entry 117 by 
way of the common pickup hubs of co-selector 1. 

SPACE CONTROL 

All spacing on the Type 407 must be wired on 
the control panel. As previously described, single 
or double spacing is accomplished by connecting 
the space 1 or 2 hubs. These hubs may be selected 
so that single and double spacing may be placed 
under the control of an X or digit. Triple spacing 
may be accomplished either by the use of the sel 
hubs in conjunction with punching in the carriage 
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tape, or by the special wiring shown under Operat- 
ing Suggestions. 

With the machine wired for single spacing, in 
detail printing there will be an automatic space 
after each total, and in group printing there will 
be an automatic space after intermediate and major 
totals when followed by minor group indication. 
In group printing, both the indication and the 
minor total print on the same line. Examples of 
this spacing are shown below. 



In detail printing, quadruple spacing occurs 
after each total prints. In group printing, quad- 
ruple spacing occurs after intermediate and major 
totals when followed by minor group indication. 

Variations from this normal spacing may be ob- 
tained by the use of the space suppress (supp) or 
EXTRA hubs. 



rEXTRA 
SUPP 



SINGLE SPACING 



Detail Printing 

-Detail Print 
-Detail Print 
.-Minor Total* 



. Detail Print 

- Detail Print 
-Minor Total* 

-Intermediate Total** 

- Detail Print 
-Minor Total* 

Intermediate Total** 

-Major Total*** 

Detail Print 



Group Printing 

-Indicate Minor Total* 
-Indicate Minor Total* 

Intermediate Total** 

-Indicate Minor Total * 
■ Indicate Minor Total * 

Intermediate Total** 
Major Total*** 

-Indicate Minor Total* 

-Indicate Minor Total* 

Indicate Minor Total* 
Etc. 



In detail printing, double spacing occurs after 
each total prints. In group printing, double spac- 
ing occurs only after intermediate or major totals 
when followed by minor group indication. 

Results of double spacing for detail and group 
printing are illustrated in the following example: 

Double Spacing 

DETAIL printing GROUP PRINTING 



Detail Print 

Detail Print 

Minor Total* 

Detail Print 

Minor Total* 

Intermediate Total** 



-M^jor Total*** 



-Detail Print 



.Indicate Minor Total* 
-Indicate Minor Total* 

Intermediate Total** 

-Indicate Minor Total* 

Intermediate Total** 
Major Total*** 

Indicate Minor Total* 
Indicate Minor Total* 



K-L, 76-77 

space Suppress. Space suppression takes preced- 
ence over all normal spacing. The space sup- 
press hubs accept program exit impulses to sup- 
press normal spacing before a total prints and 
automatic spaces after a total prints. They also 
accept card cycle impulses through pilot selec- 
tors to suppress normal spacing for only certain 
cards. When spacing is to be suppressed un- 
der the control of an X or digit in a card, 
the selector must be picked up from first read- 
ing. Any digit from 9 through 3 may also be 
used to suppress spacing on the same cycle. 

Extra Space. "When impulsed from card cycles, 
these hubs cause an extra space after each card 
prints. If single and extra space are impulsed, 
the result is double spacing; if double and extra 
space are wired, the result is quadruple spacing. 
The card cycles impulse may be controlled to 
obtain extra spacing only for certain cards. 

When impulsed from program exits, these 
hubs cause an extra space after printing the cor- 
responding total, except when automatic extra 
spaces are normal. For example, they will not 
cause an additional extra space after any total 
in detail printing, or after intermediate or major 
totals followed by minor group indication in 
group printing. 

When impulsed from a first card impulse, 
these hubs cause an extra space after the cor- 
responding first card prints. An X, 12, or any 
digit may be wired directly from first reading 
to cause an extra space before printing, or from 
second reading to cause an extra space after 
printing. 
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Single or Double Spacing under X or D Control- 
Detail Printing (Figure 62) 

All X40 cards are double spaced by wiring one 
of the common space exit hubs through the trans- 
ferred side of pilot selector 2 to space hub 2. All 
NX40 cards are single spaced by wiring the nor- 
mal side of the same selector to space hub 1. The 
selector is picked up from an X at first reading. 

If digits are used to control spacing, they must 
be wired to the D pickup of the pilot selector. 

Space Suppression or Extra Space under X or D 
Control— Detail Printing (Figure 63) 

1. The spacing for all cards with a 3 in column 
40 will be suppressed by wiring a card cycles im- 
pulse through the transferred side of pilot selector 
2 to space suppress. The pilot selector is picked 
up by a 3 wired from the digit selector. If X's 
are used to control spacing, the column containing 
the X is wired directly from first reading to the X 
pickup of the selector. 

2. An extra double space will be obtained after 
all cards with a 1 in column 40 by wiring a card 
cycles impulse through the transferred side of pilot 
selector 4 to extra space. The pilot selector is 
picked up by a 1 wired from the digit selector. 

3. An extra double space after an X card may be 






through the 11-12 side of a column split directly 

to EXTRA. 

Extra Space— Total Printing (Figure 64A) 

In detail printing, with the machine wired to 
single space, double spacing occurs after each total 




Figure 62. Single or Double Spacing 
UNDER X OR Digit Control 

prints. In group printing, double spacing occurs 
only after intermediate and major totals when fol- 
lowed by minor group indication. These extra 
spaces are automatic. 

In detail printing, with the machine wired to 
double space, quadruple spacing occurs after each 
total prints. In group printing, quadruple spacing 
occurs only after intermediate and major totals 
when followed by minor group indication. 

In group printing, an extra space may be taken 
after all totals (except when automatic extra spaces 
are normal) by wiring minor, intermediate and 
major program exits to extra. 

Two or More Totals on the Same Line in Two or More 
Cycles (Figure 64B) 

Two or more program totals may be printed on 
the same line in as many cycles, by wiring the 
corresponding program exits to suppress. Spacing 
is suppressed before the total prints. Printing 
totals in this manner does not sacrifice the reset 




Figure 65. Space Suppression: Extra Space 
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Figure 64. 

A, Extra Space 

B. Space Suppression 



check feature of the machine or the abihty to 
transfer totals from one counter to another. 

Two or More Totals on the Same Line in One Cycle 
(Figure 65) 

Minor, intermediate and major totals may be 
printed on the same line in one machine cycle by 
program couple wiring. 

Two or more program totals may be made to 
print on the same line by joining their couple hubs, 
through pilot selectors. If minor and intermediate 
totals are to print on the same line in one cycle, 
a pilot selector may be picked up from the inter- 
mediate comparing exit and couple 1 joined with 
couple 2 through the transferred side of the se- 
lector. If minor, intermediate and major totals 
are to print on the same line in one cycle, two pilot 
selectors must be used, one picked up from the 
intermediate and major comparing exit and one 
from the major comparing exit only. The couple 
hubs would then be joined through these selectors. 
All minor totals are printed normally but when 
an intermediate program change is recognized, 
both the minor and the intermediate totals print 
in one cycle, instead of two, on the same line. By 
the same reasoning, minor, intermediate and major 



totals may be printed in one cycle and on the same 
line upon detection of a major program change. 
If the couple hubs were connected directly, inter- 
mediate and major counters would clear and print 
each time minor totals print. 

When this method of total printing is used it 
is not possible to transfer totals from one counter 
to another, because only one cycle is taken to print 
all totals. Therefore, the wiring must be from 
second reading to the counter entry of each of the 
counters in use, instead of from second reading to 
the coimter entry of the minor counter and from 
the exits of the minor counter to the exits of the 
intermediate counter, and so on. The counters 
must be wired for direct entry and the counter 
plus and minus functions must be controlled on a 
card cycle basis. This wiring does not permit the 
use of additional programs beyond those that are 
coupled. 

The wiring for printing minor, intermediate and 
major totals on the same line is shown in Figure 65. 

1. The amount to be added is wired to the en- 
tries of 6, 8 and 16. All three counters are con- 
trolled to add from card cycles. 

2. Counter 6 is read out and reset on a minor 
program change, counter 8 on an intermediate 
program change, and counter 16 on a major pro- 
gram change. 

3. The couple hubs of all three levels are con- 
nected through pilot selectors as follows: Couple 

1 and 2 are connected through the transferred side 
of pilot selector 5 which is picked up directly from 
intermediate comparing exit. This allows inter- 
mediate totals to print on the same line as the last 
minor total within an intermediate group. Couple 

2 and 3 are connected through the transferred side 
of pilot selector 6 which is picked up directly from 
major comparing exit. This allows the major to- 
tals to print on the same line as the last intermedi- 
ate total within a major group. To print the last 
minor total within a major group on the same lime 
as the intermediate and major totals, it is also 
necessary to connect couple 1 with couple 2. Since 
pilot selector 5 will not pick up when there is a 
major comparing exit but not an intermediate (as 
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in the case of 25 major, 22 intermediate comparing 
with 26 major, 22 intermediate), it is necessary to 
pick up pilot selector 5 also with a major compar- 
ing exit through a filter. 

4. Minor totals are wired to counter- controlled 
print 60-65. Intermediate totals are wired to 
counter-controlled print 67-72. Major totals are 
wired to counter-controlled print 74-79. The 
asterisk symbol for 16 is wired to normal print 
entry 80. The asterisk will print only for major 
totals. 

5. Detail printing from counters 6, 8 and 16 
is suppressed by wiring card cycles to the direct 
entry of those counters. The same card cycles 
impulse cannot be wired to all three direct entry 
hubs, since the three counters are being reset on 
separate program steps. 



one co-selector is used the exits are expanded from 
14 to 19. 




Figure 66. First Card Spacing 

First Card Spacing (Figure 66) 

Minor, intermediate or major first card hubs 
may be wired directly to the extra or supp hubs. 

In single spacing, the normal double space after 
totals can be controlled to single space by wiring 
first card minor, intermediate, or major to space 
suppress. For example: 



NORMAL 

—Detail 
...Detail 
-.Minor Total 



FIRST CARD SPACE SUPPRESS 

Detail 

Detail 



Minor Total 

Detail 

Detail 

If the first card hubs were wired to extra, an 
extra space would be taken after the corresponding 
first card indication. 

Expanding the Program Exits 

There are 14 exits for each program level. The 
number of exits may be increased by controlling a 
co-selector from a couple exit and by wiring all 
cycles impulses through its transferred hubs. If 



AW, 55-68 

All Cycles. Sixteen common all cycles hubs emit 
cycle control impulses on every machine cycle. 
They are normally wired to channel entry to 
provide program exits when special program is 
wired, or, when properly controlled, as a substi- 
tute for card cycles or program exits. All cycles 
are not active during summary punch cycles or 
during long carriage skips. 

Wiring (Figure 67) 

The couple hub for the minor program is wired 
to the pickup of co-selector 14. All cycles im- 
pulses are wired through the transferred hubs of 
the co-selector to expand the minor program exits 
from 14 to 19. To expand intermediate, major 
or run out final program exits, the co-selector is 
picked up from the couple hubs for these levels. 
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Figure 67. Expanding Program Exits 
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TOTAL TRANSFER 

Total Printing fronn the Same Print Wheels 

More than one type of total may be printed 
from the same print wheels without the use of 
selectors. This operation is sometimes referred to 
as total transfer, and is based upon the principle 
of rolling totals, as they are obtained, from one 
counter to another. 

Each total requires a separate counter. Only 
the minor counter adds or subtracts from the card, 
however. On the minor program change the minor 
total prints and rolls into the intermediate counter. 
On an intermediate program change the intermedi- 
ate total prints and rolls into the major counter. 
On a major program change, the major total prints 
and rolls into a final total counter. Thus, the final 
total is the sum of all the major totals, the major 
total is the sum of all the intermediate totals, and 
the intermediate total is the sum of all the minor 
totals. This method of accumulating totals pro- 
vides substantial proof that if the final total is cor- 
rect, the major, intermediate, and minor totals 
which contribute to the final total are also correct 
and that all totals represent the sum of the indi- 
vidual items as printed on the report. 
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Transfer Exit, Plus and Minus. Each counter 
group has transfer exit plus and minus hubs. 
The transfer exit plus hub emits an impulse 
whenever the counter is plus and is controlled to 
read out and reset. It is normally wired to the 
plus of a receiving counter. The transfer exit 
minus hub emits an impulse whenever the coun- 
ter is minus and is controlled to read out and 
reset. It is normally wired to the minus of a 
receiving counter. Neither the transfer plus nor 
the transfer minus hubs will emit an impulse 
when the counter is controlled to read out only. 
The transfer plus or minus exit of a transmit- 
ting counter cannot be wired directly to the plus 
or minus hubs of a receiving counter if the re- 
ceiving counter hubs are also impulsed from 
some other source. For example, if counter 1 is 
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Figure 68 
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Minor Totals 
Intermediate Total 

Minor Totals 

intermediate Total 
Major Total 



the transmitting counter and 2 is the receiving 
counter and 2 is wired from card cycles the 
transfer plus exit of 1 must be wired through 
a filter before reaching 2. Direct wiring between 
these two hubs in this instance will allow the 
card cycles impulse from 2 to back up into the 
transfer exit hub of 1 and cause 1 to subtract 
if it reaches transfer plus, or to add if it reaches 
transfer minus. 

Figure 68 illustrates the printing of minor, in- 
termediate and major totals from the same print 
wheels. It is a group printed report with a minor 
program on city, an intermediate program on 
county and a major program on state. All three 
totals are printed from the same print wheels, the 
intermediate total being indicated by one asterisk, 
and the major total by two asterisks. 

Wiring (Figure 69) 

1. Since this is a group printed report, list is 
wired off. 

2. Sales amount is wired from second reading 
to counter entry 6. 

3. Returns are identified by an X punch in col- 
umn 40. This column is wired from first reading 
to the X pickup of pilot selector 5. A card cycles 
impulse is wired through the normal side of the 
pilot selector to the plus of counter 6 and through 
the transferred side to the minus of counter 6. 

4. Counters 6, 8 and 16 are controlled to read 
out and reset on minor, intermediate and major 
programs, respectively. 
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Figure 70. Total Transfer, Different Print Wheels 
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5. The exit of counter 6 is wired to the exit of 
counter 8 and the exit of 8 is wired to the exit 
of counter 16. Counter exit 16 is also wired to 
counter-controlled print 108-116. Counter 6 is 
the only counter that will add or subtract each 
individual card as it passes second reading. 
Counters 8 and 16 will add or subtract totals only 
as they are transferred from one counter to the 
other. 

On a minor program, the total prints directly 
from counter 6, but it also transfers to the inter- 
mediate counter 8 where it adds or subtracts ac- 
cording to whether it is plus or minus. The total 
is always converted as it reads out, so a true figure 
will always be transferred. 

On an intermediate program the intermediate 
total prints from counter 8 and transfers to the 
major counter 16, where it will add or subtract 
according to whether it is plus or minus. 

On a major program, the major total prints from 
counter 16. 

Transfer between counters is made over wires 
connecting counter exits, when the counters are 
impulsed to read out and reset. 

6. When minor totals are transferred from 
counter 6, they are either added or subtracted into 
counter 8 by wiring the transfer plus exit of 6 to 
8 plus, and the transfer minus exit of 6 to 8 minus. 

When intermediate totals are transferred from 
counter 8 they are either added or subtracted into 
16 by wiring the transfer plus exit of 8 to 16 plus, 
and the transfer minus exit of 8 to 1 6 minus. 

7. Since the report is group printed, printing 
from 6 exit must be suppressed during detail print 
cycles. This is done by wiring a card cycles im- 
pulse to the direct entry of 6, thus causing the 
counter exits to be disconnected from counter 
entry during card reading cycles. This wiring 
would not be necessary if the report were detail 
printed. 

8. Negative totals of all three counters are wired 
for conversion. 

9. A minus sign is printed from print wheel 117 
for a negative minor, intermediate or major total 
by wiring the R or - hubs for the minor, inter- 
mediate, and major counters to normal print entry 
117 which must be wired for zero print control. 



These symbols will not print on the indication cycle 
because counter 6 is wired for direct entry. The 
R or — symbol switch is set for minus. 

One asterisk is printed for all intermediate totals 
by wiring from the asterisk symbol exit of counter 
8 to normal print entry 118. Two asterisks are 
printed for all major totals by split wiring from 
the asterisk symbol hubs of both 8 and 16 to nor- 
mal print entry 118 through a filter and to 119 
direct. The purpose of the filter is to prevent two 
asterisks from printing on the intermediate cycle. 

10. CI and C are wired normally. 

11. A comma is wired to normal print entry 
110. 

12. A decimal is wired to normal print entry 
114. 

13. Zero print control is wired for 109-117. 
The decimal point in 114 is printed to the left as 
well as the right of significant digits by wiring the 
lower hubs of 114 through a set of bus hubs to 
the upper hub of 117. It is also wired to the upper 
hub of 113 by way of a filter. 



Total Printing from Different Print Wheels 

Minor, intermediate and major totals can be to- 
tal transferred and also total printed from different 
print wheels. The difference between the wiring 
for this and the previous example is that the coun- 
ter exits of the transferring counters must be wired 
to counter entries of receiving counters. Wiring 
from exit to exit would cause detail or total print- 
ing in three places, from any one counter. 



Wiring (Figure 70) 

1. The field to be added is wired to counter 5 
entry and the counter is impulsed to add. 

2. Minor, intermediate and major program 
starts are impulsed. 

3. The minor total prints from print wheels 93- 
^7 from counter 5 exit. The intermediate total 
prints from print wheels 99-104 from counter 6 
exit. The major total prints from print wheels 
106-112 from counter 8 exit. 
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4. Counter 5 exit is wired to 6 entry so that 
when the minor total is read out to print it can 
also add in the intermediate counter 6. Counter 6 
exit is wired to counter 8 entry so that when the 
intermediate total is read out to print it can also 
add in the major counter 8. 

5. Transfer plus exit of counter 5 is wired to 
the plus of counter 6 so that minor totals will be 
added in the intermediate counter. Transfer plus 
exit of 6 is wired to the plus of 8 so that interme- 
diate totals may be added in the major counter. 

6. To prevent the printing of minor totals from 
the intermediate counter exits, a minor program 
exit is wired to the direct entry of 6. To prevent 
the printing of intermediate totals from the major 
counter exits, an intermediate program exit is 
wired to the direct entry of 8. This wiring dis- 
connects the exits from entries of 6 w;hile the 
minor total is being added into 6 and the exits 
from entries of 8 while the intermediate total is 
being added into 8. 

7. CI and C are wired normally. 

8. Counters 5, 6 and 8 are wired to read out and 
reset on their respective programs. 

9. Asterisk symbols are wired to identify each 
total. 

10. A decimal is wired between the tens and 
hundreds position of each total. 

11. The single space switch is wired. 
Although the zero print control wiring is not 

shown, it should follow the pattern previously de- 
scribed for the printing of zeros and decimals. 



CROSSFOOTING 

d= A ± B ± C = ±R 

CROSSFOOTING may be done on the Type 407 
either from individual cards or from a group of 
cards by rolling factors or totals from one counter 
to another on separate program steps. If special 
program is not used, three program steps are avail- 
able for crossfooting. With special programming, 
as many steps as desired may be taken for each of 
the three program levels. 



Three fields can be crossfooted from each card 
by entering the fields into three different counters 
as the card is read at the second reading station. 
The minor program is used for crossfooting the 
first two fields and the intermediate program for 
crossfooting the total of the first two fields with 
the third field. The major program is used to print 
the result. 

By impulsing major program start with a cycle 
count, all three levels will be operative for every 
card. Although the counters will be cleared as the 
totals are rolled from one to another, printing from 
all except the major counter will be suppressed by 
the use of non-print. 

Fields to be crossfooted may always be added 
into the receiving counter, always subtracted, or 
sometimes added and sometimes subtracted, imder 
the control of a designating X or digit. This ex- 
ample shows three-field crossfooting, always add- 
ing two factors and always subtracting a third 
(A + B - C = R). 



Wiring (Figure 71) 

1. This is a group printed report, therefore list 
is wired off. 

2. Field A is entered into counter 6, field B into 
counter 14 and field C into counter 8. These three 
fields are also wired from second reading to normal 
print entry with spaces left for decimal printing. 
The decimal wiring is not shown in this example. 

3. All three counter exits are connected to pro- 
vide a path for rolling counters from one to the 
other. The exit of counter 8 is wired to print the 
result, allowing a space for decimal printing. 

4. A card cycles impulse is wired to the plus of 
6 and 14 and to the minus of 8. 

5. Detail printing from all counters is prevented 
by wiring independent card cycle impulses to the 
direct entry of each counter. The same card cycle 
impulse cannot be wired to all three direct entry 
hubs, since the three counters are being reset on 
different program steps. 

6. The transfer plus exit of 6 is wired to the 
plus of 14. It must be wired through a filter, how- 
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ever, since a card cycles impulse is already wired 
to 14 plus. If the transfer plus 6 were wired di- 
rectly to 14, the card cycles impulse of 14 would 
back into the transfer plus of counter 6, and coun- 
ter 6 would attempt to add and subtract simul- 
taneously. The filter prevents this back-circuit. 
Transfer plus exits emit an impulse when the 
counter is plus, at the time the counter is read out 
and reset. Since 6 is read out and reset on a 
minor program, factor A will read out of 6 and 
add in 14. 

The transfer plus exit of 14 is wired to the plus 
of 8. Since 8 is read out and reset on an interme- 
diate program, the sum of A and B will read out 
of 14 and add to the minus figure in 8. 

7. Because the result in counter 8 could be 
minus, negative balance on is wired to negative 
balance control for the purpose of converting com- 
plements to true figures. Negative balance off is 
wired to 6 and 14 negative balance control to pre- 
vent the printing of 9's for possible zero balances, 

8. CI and C are wired normally. 

9. Counter 6 is read out and reset on a minor 
program, 14 on an intermediate program and 8 on 
a major program. 

10. Both printing and spacing for the minor and 
intermediate program levels are suppressed by wir- 
'in<^ the corresponding program exit hubs to non- 
print. 

1 1 . The major program is used to print the re- 
sult from 14. To print the total on the same line 
as the indication, major program exit is wired to 
space suppress. Normally, in group printing, the 
minor total prints on the same line as the indica- 
tion, the intermediate total one line below the indi- 
cation, and the major total two lines below the 
indication. Since the spacing for the intermediate 
transfer is suppressed in this example, the cross- 
footed total would normally print one line below 
the indication. 

12. Negative crossfooted totals are identified by 
CR symbols. 

13. The cycle count impulse is wired to major 
program start. This wiring will force all three 
programs to be taken for each card, since a major 
program start forces both a minor and intermedi- 
ate program. 



Crossfooting three totals at the end of a group 
may be done by wiring a comparing exit impulse 
to major program start. 

MULTIPLE X OR DIGIT SELECTION 

When a single card field is used for punching 
amounts or other quantitative data for different 
types of transactions, each transaction must be dis- 
tinguished from the others by an identifying 
punch. In Figure 72, quantities for six different 
transactions are punched in the same field of the 
card. Five transactions are identified by signifi- 
cant X punches; the sixth is identified by NX. 
These distinguishing punches are used to control 
the plus or minus functions of seven counters. 

A counter is required for each quantitative col- 
umn on the report. Each counter adds or subtracts 
according to the requirements of the report col- 
umns. For example, the on hand total is deter- 
mined by adding the previous balance, receipts, and 
returns and by subtracting requisitions. Only the 
X distribution and the counter coupling wiring is 
shown. 

Wiring (Figure 73) 

1 . Pilot selector 1 is picked up from an X2 1 rep- 
resenting an old balance card, pilot selector 2 from 
X24 representing receipts, pilot selector 3 from 
X25 representing returns, pilot selector 4 from 
X26 representing requisitions, and pilot selector 5 
from X22 representing minimum inventory. These 
columns are wired from first reading. 

Digits as well as X's may be used to control the 
pilot selectors. The column containing the digit is 
wired from first reading to the C of a digit selector 
and the controlling digits to the D pickup hubs of 
the pilot selectors. 

2. A card cycles impulse is wired through the 
selectors as follows: Through the transferred side 
of pilot selector 1 to add old balance in 2 and 3, 
which are coupled. Through the transferred side 
of pilot selector 2 to add receipts in 4. Through 
the transferred side of pilot selector 3 to subtract 
returns in 6 and 7, which are coupled. Through 
the transferred side of pilot selector 4 to add req- 
uisitions in 6 and 7, which are coupled, and to 
subtract requisitions in the on hand counter 8. 
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Figure 72 



Through the transferred side of pilot selector 5 to 
add minimum inventory in 12. 

A card cycles impulse is wired through the nor- 
mal hubs of each selector and is available out of 
the normal side of selector 5 if a card does not 
contain any X punch. It is used to add on order 
cards in 9 and 10, which are coupled. 

3. A card cycles impulse is wired through the 
transferred side of the first three pilot selectors to 
add old balance, receipts and returns in the on 
hand counter 8. A card cycles impulse is wired 
through the transferred side of the fourth and fifth 
selectors to subtract requisitions and minimum in- 
ventory in the available counter — 14 and 15 
coupled. All other cards add in 14 and 15. 

4. Couple control is connected for the low order 



counter of each coupled group. The couple con- 
trol has two functions: 

a. To allow a zero test to be made in both 
parts of the coupled counter. 

b. To prevent punching credit X's from any 
but the high order counter of a coupled 
group in summary punching. 

5. All coupled counters that are subtracting (6- 
7 and 14-15) have the negative balance on of the 
highest order counter wired to the negative balance 
control of both counters to convert possible nega- 
tive balances to true figures. 

All coupled counters that are not subtracting 
(2-3, 9-10) have the negative balance off of the 
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Figure 73. Multiple X Distribution 



low order counter wired to the negative balance 
control of both counters to prevent the printing 
of 9's for zeros when nothing is added. Single 
counters (4 and 12) are adding only, and have 
their negative balance off hubs wired to negative 
balance control to prevent the printing of 9's for 
zeros when nothing is added. 



6. Single counter 8 is adding and subtracting 
and has negative balance on wired to negative bal- 
ance control. For coupled counters the CI of the 
high order counter is connected to the C of the low 
order counter and all remaining CI to C hubs are 
connected. For single counters, CI and C of the 
same counter are connected. 
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RECOGNIZING NEGATIVE AND ZERO BALANCES 

The negative balance on hubs have been de- 
scribed previously as emitting an impulse at the 
end of the cycle during virhich the counter goes 
negative and for every cycle thereafter as long as 
the counter remains negative. The negative bal- 
ance OFF hubs emit an impulse at the end of the 
cycle during which the counter reaches a zero bal- 
ance and for every cycle thereafter as long as the 
counter remains at zero. 

Both the ON and the off hubs are timed exactly 
alike. The on hub is normally wired to negative 
balance control to cause conversion of a comple- 
ment figure. The off hub is normally wired to 
negative balance control to cause a zero balance to 
read out as zero instead of 9's. These hubs may 
also be used to control such functions as: 

1. Changing from detail print to group print 

whenever a counter changes from positive 
to negative or when it zero balances. 

2. Changing from group print to detail print 

whenever a counter changes from positive 
to negative or when it zero balances. 

3. Stopping the machine one cycle after a coun- 

ter turns negative or zero balances. 

4. Causing a program to be initiated one cycle 

after a counter turns negative or zero bal- 
ances. 

5. Causing information to be read out of storage 

when a counter turns negative or zero bal- 
ances. 




Figure 74. Changing from Detail to 
Group Print on a Zero Balance 
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BT (Balance Test) CYCLES — BT-PU. A cycles 
impulse, such as card cycles, all cycles, program 
exits, etc., wired through a selector picked up 
from negative balance off or on will damage 
the selector. This may be avoided by the use of 
BT (balance test) cycles impulses. The four 
independent BT cycles hubs are made active only 
when BT-PU is impulsed. If an all cycles im- 



pulse is wired to BT-PU, the BT cycles hubs 
emit an all cycles impulse suitable for selection. 
If a program exit is wired to BT-PU, the BT 
cycles hubs emit a corresponding program cycles 
impulse suitable for selection. 

Any digit, X or 12 may be wired to BT-PU, 
in which case the BT cycles will begin shortly 
after BT-PU is impulsed and continue for the 
duration of an all cycles impulse. Thus if the 
digit 6 were wired to BT-PU, the BT cycle 
would begin shortly after 6 time and continue 
through the second half of the cycle. 
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Wiring, Changing from Detail to Group Print on 

Zero Balance (Figure 74) 

The machine may be wired to change from de- 
tail print to group print on the cycle following the 
detection of either a negative or a zero balance. 

The negative balance off hub of counter 4 is 
wired to the I pickup of pilot selector 2. Nor- 
mally, when a pilot selector is controlled from its 
I hub, it will pick up immediately and drop out 
at the end of the same cycle. The negative balance 
ON and OFF impulses come so late in the cycle that 
the selector will pick up for the following cycle 
and drop out at the end of that same cycle. The 
D pickup hubs cannot be wired from negative bal- 
ance ON or OFF because the selector would pick up 
and drop toward the end of the same cycle and 
therefore would be of no use in controlling ma- 
chine functions. 

The lower list off (entry) hub is impulsed from 
BT cycles through the transferred side of pilot 
selector 2 so that the machine, which normally 
detail prints, will group print as long as counter 
4 remains negative. The BT-PU is wired from 
all cycles. It is only necessary to wire from the 
normal side of pilot selector 2 to change from 
group print to detail print on a zero balance. 
The upper list off (exit) hub should not be used 
because it is not a properly timed impulse for se- 
lector use. 

STOP AND AUTOMATIC STOP 

The type 407 may be wired to stop for two dif- 
ferent predetermined conditions during the same 
run of the cards, by means of control panel wiring. 
One of the stops may be identified by a stop light. 



pSTOP-| 
AUTO I 
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AG- AH, 51-52 

Stop. The two common stop hubs receive card 
cycles, all cycles, comparing exit, digit, X, 12, 
program exit, first card impulses and skip con- 
trol exits, such as HH, HD, etc., to stop all 
machine operation at the end of the cycle during 
which the impulse is received. When they re- 
ceive negative balance on or off impulses, the 




Figure 75. Stopping from X or Digit Punch 



machine stops at the end of the following cycle. 
The machine is restarted by depressing the start 
key. 
Auk) Stop. These hubs are essentially the same as 
the stop hubs except that an automatic stop light 
turns on when the machine stops. Another ex- 
ception is that when immediate exit or skip 
control exit, such as HH, HD, etc., is wired to 
auto stop, the machine stops at the end of the 
following cycle and not at the end of the cycle 
during which the impulse is received. The pur- 
pose of the light is to distinguish one stop from 
the other when two stops are used. The machine 
is restarted and the light extinguished by de- 
pressing the start key. 

Stopping from an X or Digit Punch (Figure 75) 

If an X or digit is wired to stop or auto stop, 
the machine will stop before the card prints if wired 
from first reading, after the card prints if wired 
from second reading. This would normally be 




Figure 76. Stopping from Negative Balance 
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Figure 77. Stopping from Zero Balance 



done through column splits or digit selectors. When 
auto stop is wired, the automatic stop light turns 
on. The machine may be restarted by depressing 
the start key. 

Stopping from Negative Balance (Figure 76) 

A negative balance is recognized by a 9 in the 
high order position of a counter. Because a zero 
balance also contains a 9 in the high order position, 
the negative balance on hub cannot be wired to 
auto stop directly. If it were, the machine would 
stop both for a negative balance and for a zero 
balance. 

Since only a negative balance stop is desired, the 
negative balance on of 8 is wired to the I pick- 
up of pilot selector 3 and the negative balance off 
of 8 is wired to the I pickup of pilot selector 5. 
A BT cycles impulse is wired through the normal 
side of selector 5 and the transferred side of se- 



lector 3 to auto stop. When a zero balance occurs, 
selector 5 will be transferred and the BT cycles 
cannot reach auto stop. 

When the stop hubs are impulsed from negative 
balance on, the machine stops one cycle after the 
counter turned negative. 

Stopping from Zero Balance (Figure 77) 

Since a zero balance is determined by the pres- 
ence of 3\ in all positions of the counter being 
tested, the negative balance off of counter 5 is 
wired through the normal side of pilot selector 6 
to auto stop. The selector is transferred by a minor 
program wired to its D pickup. This prevents the 
negative balance off from reaching auto stop on 
all zero conditions resulting from counter reset on 




Figure 78. Regular Stop for Negative 
Balance, Auto Stop for Zero Balance 
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on the run-in. 

Regular Stop for Negative Balances and Auto Stop 
for Zero Balances (Figure 78) 

The immediate pickup of pilot selector 9 is wired 
from the negative balance on of counter 5. The 
immediate pickup of pilot selector 10 is wired 
from the negative balance off of counter 5. 

BT cycles is wired through the normal side 
of pilot selector 10 (no zero balance) and the 
transferred side of pilot selector 9 (negative bal- 
ance) to stop. This wiring stops the machine with- 
out the stop Hght for negative balances only, at 
the end of the following cycle. BT-PU is wired 
from all cycles. 

The D pickup of pilot selector 5 is wired from 
minor program. BT cycles is wired through the 
transferred side of pilot selector 10 (zero bal- 
ance) and through the normal side of pilot selector 



5 to auto stop. This wiring stops the machine and 
turns on the stop light for all zero balances, at the 
end of the following cycle. 

Stopping from a Program Exit (Figure 79A) 

When a program exit is wired to either stop or 
auto stop, the machine stops after the correspond- 
ing total prints. In the example shown, intermedi- 
ate program exit is wired to auto stop. When an 
intermediate program change occurs, the machine 
will stop after the intermediate total prints, and 
the automatic stop light will turn on. 

Stopping from a First Card Impulse (Figure 79B) 

Minor, intermediate, or major first card may be 
wired directly to stop or auto stop. In the exam- 
ple shown, major first card is wired to stop, causing 
the machine to stop after the first card of a major 
group prints. 

SPLIT COLUMN CONTROL 

With split column control (Figures 80 and 81), 
multiple punching in one column can be split be- 
tween any two punching positions. It differs from 
normal column split (which is always between 
and X) in that the split may be between 9 and 8, 
and X, etc. There is a hub for all the digits 9 
through and for 11. They emit impulses at half 
after the number indicated. For example, 9 emits 
an impulse between 9 and 8; emits an impulse 
between and 11. 

The split column control hubs are normally 
wired to a selector pickup (immediate), making 
the selector operate the same as a column split de- 
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Figure 80. Split Column Control 
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Figure 81. Split Column Control 

vice. For example, if a 1 is wired to a selector I 
(immediate) pickup, the C and N hubs of the 
selector are common from 9 through 1, and the 
C and T hubs are common from through 12. 
Thus, zone impulses may be separated from digit 
impulses punched in the same column. If the is 
wired to the selector I pickup, the C and N hubs 
are common from 9 through and the C and T 
hubs are common for 11 and 12. This arrange- 
ment is the same as a normal coliomn split. A col- 
umn may be split between 1 1 and 1 2 by using the 
i 1 hub as a pickup for the selector. 



STORAGE UNITS 

The type 407 provides four 16-position storage 
units (A, B, C, D) that allow up to 64 positions 
of numerical or 32 positions of alphabetic infor- 
mation to be stored from the card, from the emit- 
ter, or from a counter. Information may be read 
into or out of the storage units at will, under the 
control of a digit, an X punch, a card cycles im- 
pulse, a program exit and certain types of carriage 
impulses. Each group may store letters, digits and 
three of the special characters: minus (-) , amper- 
sand (&), and diagonal (/). The remaining 8 
special characters include combination codes (8-3, 
8-4) and, therefore, cannot be wired directly to 
storage units. 

The storage units are used for such functions as: 
a. Storing information to be printed on sheet 
headings after an overflow, in order to 
duplicate the name and address on all sub- 
sequent forms. 



c. 



Increasing usable card columns for detail 
information by storing name, city and 
state which may be printed at will. 
Storing alphabetic or numerical informa- 
tion so that it may be simultaneously read 
out and printed line by line with the detail 
information from the card. 

d. Storing information to be summary 
punched. 

e. Storing information that is to be group 
indicated. 

f. Storing columnar heading information so 
that blank unruled forms can be headed 
merely by reading out of storage for each 
new sheet. 



■STORAGE ENIIIY" 
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Storage Entry. These hubs are the entries to the 
four storage units, A, B, C, and D. Each unit 
has 16 positions. Information may be stored 
from the card, a counter, or character emitter. 
Storage units accept information only during 
the first part of the cycle. Each storage unit 
can store 16 positions of numerical information 
or 8 positions of alphabetic information. Al- 
phabetic information is always wired to the left- 
hand 8 positions of a storage unit. The digit 
impulses are stored in the first 8 positions and 
the zone impulses are stored in the last 8 posi- 
tions. 



■ STORAGE EXIT" 
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Storage Exit. Each storage entry position has a 
corresponding storage exit hub. Information 
from the storage units may be printed from 
normal print entry or the transfer print entry 
by wiring to these hubs from storage exit. Stor- 
age exits should not be wired to counter- 
controlled print, since these hubs emit impulses 
during the second half of the cycle. Informa- 
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tion from storage units may be entered into 
counters by wiring from storage exit to counter 
entry. When alphabetic information is to be 
read out of storage, only the first 8 storage exit 
positions may be wired. 

Storage In, X and D. There are two common X 
and two common D in hubs for each of the 
four storage units. An X or digit impulse reach- 
ing these hubs causes the storage units to accept 
information on the following card feed cycle. 
If the X or D were wired from a card at first 
reading, information would be accepted by the 
storage unit as the same card is read at the sec- 
ond station, whether that information be from 
the emitter, a counter, or from the card itself. 
The D hub may also be wired from card cycles, 
^11 cycles, carriage exit, or program exit, to op- 
erate the unit on the following card feed cycle. 
The X hubs accept only X, 12, or carriage exit 
impulses. All storage units restore during the 
last half of the cycle in which they are impulsed. 
By wiring the X or D impulses from first reading, 
the units have time to restore before accepting 
new information at the second reading station. 

Storage In, Next Cycle. There are two common 
hubs for each storage unit which accept digit, 
card cycle, all cycles or program exit impulses 
to cause the storage units to accept information 
on the following machine cycle. The difference 
between these hubs and the in D hubs is that 
they cause the storage units to operate on the 
following machine cycle rather than the follow- 
ing card feed cycle. For this reason, they cannot 
be used if the next cycle is a summary punch 
or a long carriage skip cycle. They are normally 
wired from program exits to perform the fol- 
lowing functions: 



a. Read in information from the first card of 
a group for overflow sheet identification. 

b. Read in factors to be crossfooted, thus sav- 
ing counters that would normally be used 
for this purpose. 

As for the X and D in hubs, an impulse to next 
cycle causes the corresponding unit to be cleared 
so that new information may be entered on the 
following cycle. 

Storage Out, X and D. There are two common X 
and two common D out hubs for each of the 
four storage units. An X or digit impulse reach- 
ing these hubs causes the storage units to read 
out on the following card feed cycle. If the X 
or D is wired from a card at first reading, the 
storage unit would read out as the same card 
is read at second reading, provided it is not 
an MLR card. Besides digits, the D hubs also 
accept card cycles, all cycles, carriage exit, or 
program exit impulses to cause a read-out on the 
following card feed cycle. The X hubs also ac- 
cept 12 or carriage exit impulses. The storage 
units are not cleared on a read-out, and there- 
fore information stored in them may be read 
out as often and whenever desired. Storage units 
clear only upon entry. 

immediate hubs for each storage unit. They ac- 
cept any impulse to cause the storage units to 
read out immediately. They are normally wired 
from program exits or card cycles to cause the 
storage unit to read out on the same cycle. One 
example of their use would be to identify minor, 
intermediate and major totals with some descrip- 
tive information by reading this information out 
of the storage units on minor, intermediate, and 
major programs. BT cycle impulses can be con- 
trolled through the normal side of a pilot selector 
to immediate out so that the storage unit will not 
read out for zero or negative balances. The 
selector is picked up immediately from negative 
balance off or on. 

Storage, Alphabet. Whenever alphabetic informa- 
tion is to be stored in a storage unit, the cor- 
responding couple entry hub (lower) must be 
connected to one of the four common exit hubs 
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above it. The exit hubs emit an impulse from 
to 12 time. 

Whenever the alphabet couple hubs of a stor- 
age unit are connected, the capacity of that unit 
is reduced from 16 numerical positions to 8 
alphabetic positions. Wiring into or out of the 
storage unit must be confined to the left-hand 
eight positions. The right-hand positions are 
internally connected to accept the zone impulses 
directed to them by the left-hand eight positions. 

Reading into and out of Storage under Control of an 
X or Digit 

In the payroll register shown in Figure 82, some 
employees have special notes indicating what dis- 
posal is to be made of their pay checks. These notes 
are not punched in the employee's payroll card and 
therefore must be printed from some other source. 
One source is from the character emitter properly 
controlled through co-selectors. Another source 
is the emitter properly controlled through the 
storage units. Only two notations are shown, mail 
and hold. The word mail will be stored in one 
storage unit and the word hold in another. A sig- 
nificant X or digit for each will be punched in 
the employee's payroll card to cause one or the 
other of the storage units to read out. 

Wiring (Figure 83, Page 88) 

1. The word hold is wired from the emitter to 
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the left-hand four positions of storage entry A, 
which is wired for alphabetic couple. 

2. The word mail is wired from the emitter to 
the left-hand four positions of storage entry B, 
which is wired for alphabetic couple. 

3. Entry into storage units A and B is made 
under the control of an X in column 80, wired 
from first reading to X in of both units. This X 
may be punched in a leader card. Entry could also 
be made under the control of minor, intermediate 
or major first card. 

4. The left-hand four positions of storage exits 
A and B are wired to normal print entry Hi- 
ll 4. One or the other will print, never both at the 
same time. 

5. Column 40 is wired from first reading to the 
C of digit selector B. Whenever there is a 1 in 
column 40 the word hold will print. The 1 from 
digit selector B is wired to the D out hub of stor- 
age unit A, causing the storage unit to read out the 
stored information on the following cycle. This 
does not clear the unit, and the stored information 
may be read out as often as desired. 

6. Whenever there is a 2 in column 40 the word 
mail will print. The 2 from the digit selector B 
is wired to the D out hub of storage unit B, caus- 
ing the storage unit to read out on the following 
cycle. This does not clear the unit and the stored 
information may be read out as often as desired. 

Storage Units as a Substitute for Counters 

Although storage units can neither add nor sub- 
tract, they may be used as a substitute for counters, 
by storing a total that a counter has accumulated 
along with the sign of that total. The counter can 
then reset and accumulate another total, to which 
is added the previous total in the storage unit. 
The sum of the two totals, along with its sign, is 
then transferred back to storage and the process 
is repeated. 

To demonstrate the principle of this operation, 
one counter and one storage unit will be used to 
print both minor and final totals. Normally two 
counters are required. Every minor program 
change requires three cycles, one cycle to print the 
minor total, one cycle to transfer the accumulated 
minor totals from storage into the counter so that 
the two may be added, and one cycle to transfer 
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Figure 83. Storage Entry and Read-Out 



the sum of the minor totals back to storage. At 
the end of the run, the final total will be printed 
from the storage unit. 

Since this method of storing totals requires more 
cycles than the normal two-counter method, it is 
normally used when counters are not available. 
Although only two classes of total are shown, 
minor and final, the same principle would be used 
when printing minor, intermediate and major from 
two counters and one storage unit, or minor, inter- 
mediate, major, and final from three counters and 
one storage unit. Both of these operations, how- 
ever, would require special program wiring, since 
more than three cycles would be required in each 
case. 
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Counter Control Read Out. Each counter has a 
pair of common read out hubs which accept 
card cycle, program or all cycle impulses to read 
out of a counter without resetting. These hubs 
are normally used for progressive total printing. 

Wiring, Storage Unit as a Substitute for Counter (Add- 
ing Only; Figure 84) 

To better understand the wiring necessary to 
print minor and final totals by using one counter 
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and one storage unit, the following requirements 
must be kept in mind: 

Minor Program Cycle — Read out the minor total 
from the counter and print. 

Intermediate Program Cycle — Read out the ac- 
cumulated minor totals from storage and add 
into the counter. 

Major Program Cycle — Read out and reset the new 
total from the counter to storage. 

Rim-Out Final Cycle — Read out the final total 
from storage and print. 

1. The field to be added is wired to counter 
entry 2 and the counter is impulsed to add every 
card. 

2. The comparing exit of the field being com- 
pared is wired to major program start. This will 
cause all three program steps to be taken for every 
change in comparison. 

3. The total is read out of counter 2 without 
resetting, on the first of the three programs, by 
wiring minor program exit to 2 read out. The 
counter exits of 2 are wired to counter-controlled 
print. 

4. The sum of the accumulated minor totals, 
standing in storage unit B, is read out and added 
to the last minor total standing in the counter 
by the following wiring: 

a. Storage exit B to counter entry 2 by way 
of the normal and counter-controlled print 
entry hubs. Normal and counter- 
controlled print are connected internally. 

b. Intermediate program exit to immediate 
read out of storage unit B. 

c. Intermediate program exit to the plus of 
counter 2. 

5. The accumulated minor total is read out of 
the counter back into storage by the following 
wiring: 

a. The counter exit of 2 is wired to storage 
entry B. 

b. The counter is read out and reset on the 
major program. 

c. Intermediate program exit to next cycle 
IN of storage unit B. 

Although program 2 is wired to both the imme- 
diate read out and the next cycle read in of storage 



unit B, there is no interference in the wiring be- 
cause the read in occurs on the following (major) 
program cycle. 

6. The final total is printed from storage unit 
B by wiring the storage exit hubs to normal print 
entry and by impulsing the immediate read out 
hubs of B from run-out final program. Since the 
last card total switch is on, the run-out final pro- 
gram will be automatic on the run-out. 

7. The storage unit is wired to read out on 
step 2 and the counter is read out and reset on 
step 3. No printing on either of these steps is 
desired. The non-print hubs are therefore wired 
from program steps 2 and 3. This wiring also 
suppresses spacing on these cycles. 

Wiring, Storage Unit as a Substitute for Counter 
(Adding and Subtracting; Figure 85) 

When subtraction is to be included in the pre- 
ceding example, it will be necessary to carry the 
sign of the total into the storage unit on every 
transfer from counter to storage. One method of 
accomplishing this is to wire the R or - hub of 
the counter being used to a separate position of the 
storage unit. "With the symbol switch set for R, 
the R or - hub will emit an X-9 impulse when- 
ever the counter is impulsed to subtract or when- 
ever the counter is negative and is impulsed to read 
out. The X impulse is separated from the 9 impulse 
through a column split. 

The purpose of storing the sign of the total is 
to control properly the addition or subtraction of 
the stored total when it is transferred into the 
counter, and to identify a negative final total with 
a minus (-) symbol on the run-out final total 
cycle. 

The wiring shown is in addition to that demon- 
strated in the preceding example, with the excep- 
tion of the intermediate program wiring to 
counter 2 plus, which is changed. 

1 . The R or - symbol switch is wired to R. The 
R or - hub for counter 2 is wired through a column 
split to any available position in storage entry B. 
The impulse (part of X9 for R) will reach the 
storage unit whenever the counter is negative, and 
the storage unit is impulsed to read in. 




Figure 84. Storage Unit as Substitute for Counter (Adding Only) 
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IBM ACCOUNTING MACHINE. TYPE 407, CONTROL PANEL DIAGRAM 




Figure 85. Storage Unit as Substitute for Counter (Adding and Subtracting) 



2. The corresponding position of storage exit is 
wired to the pickup of pilot selector 1 . The storage 
unit is impulsed to read out on a minor program 
so that the credit signal (X) will pick up pilot se- 
lector 1 in time to select the intermediate program 
impulse. Co-selectors 11 and 12 prevent the total 
in storage unit B from printing on the minor pro- 
gram cycle. 

3. Since the transfer from storage to counter 
takes place on step 2, intermediate program is 
wired through pilot selector 1 to add or subtract 
in counter 2. Pilot selector 1 will be normal when 



the total in storage is plus (no X in position 14), 
and transferred when the total in storage is minus 
(X in position 14). 

4. The total in storage prints on the run-out 
final through the transferred sides of co-selectors 
11 and 12. If the final total is minus, the X im- 
pulse in position 14 of the storage unit prints a 
minus (-) symbol from printwheel 68. 

5. The CR symbols for credit minor totals are 
wired normally. 

6. Normal counter control wiring to add NX80 
and subtract X80 on card cycles. 
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Storing 16 Positions of Alphabetic Information, 
Using One Storage Unit 

Normally only the left-hand eight positions of 
a storage unit may be used to store alphabetic in- 
formation. The reason for this is that half of the 
unit is needed to store the digits and the other half 
to store the zones. 

By using counters to store the digits, all positions 
of the storage unit can be used to store the zones. 
Since a storage unit will accept the first digit or 
zone read into it, the alphabetic field must first 
be wired through a selector so that only the zones 
enter the storage unit and only digits enter the 
counter. Selectors are not necessary when the 
information is read out to print. 

It is possible to store 64 positions of alphabetic 
information at one time by using all four storage 
units to store the zones, 64 counter positions to 
store the digits, and 64 co-selector positions for 
selection of the information upon entry. 

Figure 86 illustrates the printing of 16 alpha- 
betic positions on a minor total cycle. The infor- 
mation printed is stored from the first card of 
each intermediate group. The alphabetic informa- 
tion prints on each succeeding minor total cycle. 
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Direct Reset. The hubs used for direct entry are 
also used for direct reset. When they are im- 
pulsed at the same time as the corresponding 
read out and reset hubs, the counter resets with- 
out printing. Direct reset does not allow infor- 
mation in the counter to reach the counter exits, 
and, therefore, could not be used when perform- 
ing such operations as total transfer or crossfoot- 
ing. It is normally used to reset counters used 
for such operations as summary punching or 
page numbering where the information in the 
counter should neither print nor transfer to 
other counters. Direct reset is not effective 
unless read out and reset is also wired. When 
more than one direct reset hub is wired 



from one impulse, the corresponding plus and 
minus hubs must be impulsed at the same time 
from the same source. Otherwise, the direct reset 
hub must be impulsed independently. (See Direct 
Entry or Direct Reset under Operating Sugges- 
tions.) 

Wiring (Figure 86) 

1. Information to be stored is wired to the 
common of co-selectors 1, 2, 3 and 4. 

2. Co-selectors 1, 2, 3 and 4 are transferred 
for the reading of zones and will be normal for the 
reading of digits, by picking them up from a half 
after 1 impulse. Since split column control hub 
1 is used for other purposes as described later, an 
equivalent impulse is made available by comparing 
a character emitted 1. 

3. The zone impulses for the field to be stored 
are wired to storage A entry from the transferred 
side of co-selectors 1, 2, 3 and 4. These selectors 
will be transferred for the reading of 0, 11 and 12 
impulses. 

4. The digit impulses for the field to be stored 
are wired to counter entries 6, 7 and 8 from the 
normal side of co-selectors 1, 2, 3 and 4. These 
selectors will be normal for the reading of 1 
through 9 impulses. 

5. Both the zones and the digits are wired from 
storage exit A and counter exits 6, 7 and 8 to 
normal print entry 25-40. 

6. Since the information to be stored is to be 
read from the first card of each intermediate group, 
the intermediate first card hub is wired to the plus 
of counters 6, 7 and 8 and the intermediate com- 
paring exit hubs are wired to storage A read in D. 
The information is accepted by the storage unit 
on the following card feed cycle. 

7. A card cycles impulse is wired to direct entry 
of 6, 7 and 8 so that the digit impulses can enter 
the counter directly in the first half of the cycle. 
This is necessary since the counter exits are not 
wired to counter-controlled print and since the 
information to be stored should not print on the 
indicate cycle. 

8. The couple control hubs for counter 7 and 
8 are connected. The high order counter is never 
wired for couple control. 
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9. Negative balance off of the low counter 
8 is wired to negative balance control of all three 
counters. 

10. CI of the high order counter is wired to the 
C of the low order counter. All remaining CI and 
C hubs are connected beginning at the right. 

1 1 . The counters are impulsed to read out on a 
minor program cycle. Only the digits 1-9 are 
wanted. To keep zeros from reading out and 
interfering with corresponding storage exits, a 
half after 1 impulse, made by comparing a charac- 
ter emitted 1, is wired to the direct entry hubs 
of counters 6, 7 and 8 through the transferred 
side of co-selector 14. Co-selector 14 is picked up 
from minor program couple. This suppresses the 
reading out of zeros on the minor program cycle. 

Since the direct entry hubs hold only for the 
duration of the impulse wired to them, the half 
after 1 is supplemented by wiring minor program 
through the transferred side of co-selector 4 to 
direct entry. Co-selector 4 is picked up at half 
after 1. 

12. The storage unit is impulsed to read out zone 
impulses only on a minor program by wiring split 
column control 1 through the transferred side of 
co-selector 14 to immediate out. This wiring pre- 
vents interference during the read out of 9-1 
digits from the counters. 

13. Counters 6, 7 and 8 are wired for direct 
reset on the intermediate program. Direct resetting 



is necessary because the counter exits are not wired 
to counter-controlled print. 

SUMMARY PUNCHING 

Summary punching is the automatic preparation 
of one total card to replace a group of detail cards. 
A total or summary card contains the identifica- 
tion of a group and one or more totals accumulated 
for that group. The primary purpose of summary 
punching is to reduce the card voluhie and thus 
accelerate the preparation of periodic reports. 
When totals or balances are carried forward from 
one period to another, as in stock status summary 
or accounts receivable, the summary cards are 
called balance forward cards. 

Summary cards are generally punched during 
the preparation of detail reports by a summary 
punch machine connected to the accounting ma- 
chine by a cable, as shown in Figure 87. 

Summary punch machines — Types 514, 519 and 
523 — may be used with the Type 407 accounting 
machine. The summary punch has a cable which 
must be connected to the receptacle provided for 
it on the lower left side of the accounting machine. 

Up to 80 columns of information may be 
summary punched at one time. The only wiring 
required on the summary punch panel is the con- 
necting of 80 counter exits to the 80 punch posi- 
tions. No selectors are required on the summary 




Figure 87. Type 407 Accounting Machine and Type 514 Summary Punch 
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punch, since all selected wiring is accomplished on 
the Type 407 control panel. All selectors that are 
available on the accounting machine, as well as 
storage units, emitters and counters, may be used 
for summary punch purposes. 

Alphabetic as well as numerical information 
may be summary punched either from the storage 
unit or from the emitter. Special character infor- 
mation may also be summary punched when it is 
wired from the emitter. 
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SP-SW (Summary Punch Switch). This switch 
must be wired on whenever any cards are to 
be summary punched. The purpose of the switch 
is to provide an interlock which delays the ac- 
counting machine while summary cards are be- 
ing punched, and to stop both machines when 
the last card leaves the hopper of either machine. 
Whenever the summary punch switch is to be 
turned off or on for different operations, SP-SW 
must be wired directly through an alteration 
switch selector. Co-selectors or pilot selectors 
cannot be used. 

j^c^i:,^! AK, 51-52 

SP-PU (Summ-ary Punch Pickup). Summary 
punching may be initiated on any program 
change by impulsing the sp - pu hubs. If a pro- 
gram exit is wired to the pickup, summary 
punching will take place just before the total 
prints. More than one type of total may be 
summary punched in the same run. When sum- 
mary punching is initiated, the advancement of 
the program will be delayed until summary 
punching is completed, at which time program- 
ming will continue and totals will print. 
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Counter Punch Exit. For each counter position 
there is a corresponding counter punch exit hub. 



Counter punch exits read out automatically dur- 
ing the first half of the cycle whatever stood in 
the counter on the preceding cycle. They are 
normally wired to summary punch entry, which 
accepts information from them only when the 
summary punch pickup is impulsed. When nega- 
tive balance on is wired, an X is emitted from 
the high order position of each counter punch 
exit whenever that counter contains a converted 
negative figure to be used to identify credit 
summary cards. The X may be punched in any 
column of the card by the use of the column 
splits. When negative balance on or off is 
wired, an X is emitted from the high order po- 
sition of each counter for zero balances. 

Counter punch exits may also be wired either 
to transfer print entry, normal print entry, stor- 
age units, or other counter entries, even though 
the machine is not wired for summary punching. 
However, counter punch exits wired to these 
hubs must be selected so that they are available 
only when the counter is inactive, i.e., not add- 
ing, subtracting, or resetting. The only excep- 
tion to this is if the counter is being direct 
reset, then these hubs may be used. 
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Summary Punch Entry. The 80 summary punch 
entry positions represent the 80 columns of the 
card. Information to be summary punched must 
be wired to these hubs from the counter punch 
exits, storage punch exits, or from the emitter. 
Because the summary punch entry hubs are lo- 
cated on the accounting machine, full use may 
be made of the character emitter, counters and 
storage units. 
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Storage Punch Exit. Each storage unit has a cor- 
responding set of storage punch exit hubs. They 
are used for summary punching either alphabetic 
or nujuerical information from the storage units. 
Each unit may be individually controlled to read 
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out on a specific summary punch cycle. They 
offer the only means of summary punching al- 
phabetic information from the card. Since only 
the left-hand eight positions of a storage unit 
may be used for storing letters of the alphabet, 
only the left-hand eight positions of storage 
punch exit may be used for summary punching 
them. All sixteen positions may be used, how- 
ever, for numerical information. 
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Summary Punch — Storage Out. Each storage unit 
has an independent summary punch read out 
hub which when connected to any hub imme- 
diately above it causes the storage unit to read 
out on every summary punch cycle. If a storage 
unit is to read out only on specific simimary 
punch cycles, the lower hub must be impulsed 
from a corresponding program couple. 



I 0—0 ! 



BI, 33-34 

SP-X (Summary Punch X) . These hubs emit an X 
impulse every machine cycle, including all sum- 
mary punch cycles. When properly controlled, 
through selectors, they are normally used to dis- 
tinguish one type of summary card from an- 
other, such as minor from intermediate, to 
identify debit or credit totals punched from 
storage. All summary cards may be X punched 
by wiring SP-X directly to summary punch 
entry. 

Wiring, Summary Punching (Figure 88) 

All 80 counter exit positions on the summary 
punch should be wired position for position to the 
80 punch magnet hubs. No further wiring is nec- 
essary on the summary punch control panel. 

Only the summary punch wiring is explained 
in the following example: 

1. The machine is wired for group printing. 

2. The summary punch switch is turned on. 



3. The summary punch pickup is impulsed from 
the minor program exit. A summary card will be 
punched for each salesman. 

4. The commission amount which has accumu- 
lated in counter 6 is summary pimched into col- 
umns 76-80 by wiring the counter punch exit of 
6 to summary pimch entry 76-80. If the amount 
is negative, an X-0 will punch in column 75 from 
the high order position of the counter. If the 
amount is positive, a will punch in column 75. 
This is an automatic function and is caused by the 
negative balance on wiring to negative balance 
control. 

5. Salesman number is summary punched 
from storage unit B. It is entered into the 
storage unit from second reading on the first card 
of each group, by wiring D in from minor pro- 
gram exit. This wiring allows the storage unit to 




Figure 89. Eliminating X Punching for Zero 
Balances 
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Figure 90. Punching a Credit X Over the Amount Field 



accept information on the card feed cycle follow- 
ing a minor program or in other words on the first 
card of the next group. Next cycle in cannot be 
used because entry would be made on the next 
machine cycle, which in the example is a summary 
punch cycle. 

6. Salesman number is read out of storage punch 
exit B on a minor program to summary punch 
entry 54-56 on every summary punch cycle by 
connecting the summary pimch storage out hubs 
for unit B and by wiring from storage punch exit 
B to summary punch entry. 

7. Salesman number is printed on the report 
on the same line with the total by wiring storage 
exit B to normal print entry 38-40. 

Wiring, Eliminating X Punching for Zero Balances 
(Figure 89) 

The credit X punches from the high order posi- 
of the high order position of the counter punch 
exit for zero balances as well as for negative bal- 
ances. If the X is not desired for zero balances it 
may be eliminated by the wiring shown in Figure 
89. It is assumed in this example that balances will 



not exceed five digits. The X-0 is punched in col- 
umn 75 for negative balances and a for positive 
or zero balances. 

1. Pilot selector 5, immediate pickup, is wired 
from the negative balance off (zero balance) of 
counter 6. 

2. The high order position of counter punch 
exit 6 is wired through the normal side of pilot 
selector 5 to summary punch entry 75. This wir- 
ing allows the high order position of counter 6 to 
punch X-0 in column 75. 

3. The high order position of counter punch 
exit 6 is wired through the transferred side of pilot 
selector 5, through the 0-9 hubs of the column 
split, to summary punch entry 75. This wiring 
prevents the X from reaching column 75 on zero 
balances only. 

Wiring, Punching a Credit X over the Amount 
Field (Figure 90) 

The credit X punches from the high order posi- 
tion of the counter which must normally be re- 
served for detection of a negative balance. For a 
negative balance, this position of the counter emits 
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an X and a impulse; for a positive balance, it 
emits a impulse. The may be eliminated and 
the X punched anywhere in the card or over any 
position of the amount field by use of column 
splits. In this example, the X is punched over the 
units position. 

1. The high order position of counter punch 
exit 6 is wired to the 11-12 hub of column split 2. 
The X for negative balances is available out of 
common. 

2. The units position of counter punch exit 6 
is wired to the 0-9 hub of column split 2. The X 
for negative balances entering the 11-12 hub of 
column split 2 and the units digit for all balances 
entering the 0-9 hub of the same column split are 
emitted from the C hub, which is wired to sum- 
mary punch entry 80. 

Wiring, Punching X's for Debit Balances (Figure 91) 

An X may be punched to identify debit bal- 
ances instead of credit balances by the use of a 
pilot selector. A column split is also required if 
the X is to be punched over a digit. In this ex- 
ample, the X is punched over the units digit of 
the amount field. 

1. The units digit of the amount field is wired 
from counter punch exit to the 0-9 hub of a col- 
umn split. 

2. The summary punch X hub is wired to the 
common hub of a pilot selector which is picked up 
immediately by the negative balance on hub of 
the counter. The selector will transfer for negative 
and zero balances, but will remain normal for posi- 
tive balances. The normal hub of the selector is 
wired to the 11-12 hub of the column split and 
the common is wired to summary punch entry 80. 
Thus, debit balances are identified by X in column 
80. Credit balances are identified as No X. The 
high order position of counter exit 6 which identi- 
fies credit balances is not wired and therefore a 
credit X is omitted. 

Using the same wiring principles, a digit may be 
summary punched to identify debit or credit bal- 
ances by using a specific digit from the character 
emitter instead of the SP-X. 

The same wiring procedure may be used to 
punch the X over any other column of the field. 
If the X is to be punched outside the field it could 
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Figure 92. Eliminating Zero Balance 
Summary Punching 

be wired directly from the 11-12 hub of the first 
column split to any summary punch entry hub. 

Wiring, Elinninating Zero Balance Summary Punch- 
ing (Figure 92) 

Zero balance summary punching may be elimi- 
nated by controlling the impulse wired to SP-PU 
through the normal side of a pilot selector picked 
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up from negative balance off. It is necessary, 
however, to advance the program on which sum- 
mary punching is to take place one step. In other 
words, if the minor program would be normally 
used to cause summary punching, it must be 
changed to intermediate if zero balances are to be 
eliminated. All counter and storage units must 
read out on the program used to impulse summary 
punching. 

The reason that an additional step is required 
is that the negative balance off hub, which is used 
to pick up a pilot selector through which the sum- 
mary punching is controlled, emits an impulse 
later in the cycle than the programs it is attempt- 
ing to select. Unless the pilot selector is picked 
up one step in advance of the program used to im- 
pulse SP-PU, the program impulse reaches SP-PU 
before the selector transfers and zero balance sum- 
mary punching would not be eliminated. 

It will be seen that because of the additional 
step required for this operation, three cycles (one 
to pick up the selector, one for summary punching, 
and one for total printing) instead of two will be 
taken every time a card is summary punched. Good 
judgment would dictate a study of the problem to 
determine if the added time required will offset the 
advantage gained by zero balance summary punch 
elimination. 

Summary Punching More Than One Class of Total 

More than one class of total may be summary 
punched on separate cards during the same opera- 
tion. The totals to be summary punched must be 
selected so that they punch in turn, that is, minor 
first, intermediate second, and major third. Other- 
wise, all three totals will be punched whenever any- 
one of them is punched. The selection is done on 
the Type 407 control panel. 

Wiring, Summary Punching Minor and Intermediate 
Totals on Separate Cards (Figure 93) 

1. The summary punch switch is wired on. 

2. Both minor and intermediate programs are 
wired to SP-PU. 

3. Counter 6 reads out and resets on a minor 
program and counter 8 on an intermediate pro- 
gram. 

4. The minor counter punch exit 6 is wired to 



the normal side of co-selectors 15 and 16, and the 
intermediate counter punch exit 8 to the trans- 
ferred side of the same selectors. The common is 
wired to summary punch entry 5 5-62. 

The co-selectors are picked up from the inter- 
mediate program couple. The selectors will be nor- 
mal on a minor program change, thus allowing the 
minor total to summary punch on one card. The 
selectors will be transferred on an intermediate 
program change, thus allowing the intermediate 
total to summary punch on another card. 

There are two reasons for using selectors when 
summary punching more than one class of total: 

a. To punch minor and intermediate totals in 
the same field of both summary cards. 

b. Since counter punch exits emit impulses on 
all summary punch cycles, selection is neces- 
sary to control counter punch exits on spe- 
cific program cycles. 

5. The intermediate summary card is identified 
by an X wired from SP-X through the transferred 
side of co-selector 16 to summary punch entry 69. 

If the minor summary card is to be identified by 
the X, the SP-X would be wired through the nor- 
mal side of co-selector 16. 

Wiring, Summary Punching Minor, Intermediate 
and Major Totals on Separate Cards (Figure 94) 

1. The summary punch switch is wired on. 

2. Minor, intermediate and major programs are 
wired to SP-PU. 

3. Counter 2 is read out and reset on a minor 
program, 4 on an intermediate program, and 8 on 
a major program. 

4. Co-selectors 15-16 are picked up from the 
Intermediate program couple and co-selectors 13- 
14 from the major program couple. The counter 
punch exits are wired through these selectors as 
follows: 

The minor total reaches the summary punch 
entry hubs 60-67 through the normal side of se- 
lectors 15-16 and the normal side of 13-14. 

The intermediate total reaches summary punch 
entry 60-67 through the transferred side of co- 
selectors 15-16 and the normal side of 13-14. 

The major total reaches summary punch entry 
60-67 through the transferred side of co-selectors 
13-14. 
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Figure 93. Summary Punching Minor and Intermediate Totals 



An X is punched in column 49 to identify inter- 
mediate summary cards by wiring SP-X through 
the transferred side of co-selector 16 to summary 
punch entry 49. 



An X is punched in column 53 to identify major 
summary cards by wiring SP-X through the trans- 
ferred side of co-selector 13 to summary punch 
entry 53. 
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Wiring, Summary Punching with Variable Storage 
Unit Read Out (Figure 95) 

This example demonstrates the use of all four 
storage units in a summary punch operation, each 
one reading out information to be punched, inde- 
pendently of the others. Three summary cards are 
desired for each change in office number, one for 
income (minor) , a second for expenses (intermedi- 
ate), and a third for profit (major). The office 
number is compared and the comparing exit wired 
to major program start. Unit A is used to store 
indicative information and will be controlled to 
read out on every summary punch cycle. Unit B 
is used to store the word income and will identify 
the minor total by reading out on the minor sum- 
mary punch cycle only. Unit C will be used to 
store the word expenses and will identify the inter- 
mediate total by reading out on the intem:kediate 
summary punch cycle only. Unit D will be used 
to store the word profit and will identify the major 
total by reading out on the major summary punch 
cycle only. 

1. Office number is entered into storage unit A 
from second reading. 

2. The words income, expense and profit are 
entered into storage units B, C and D, respectively, 
from the emitter. 

3. Information from all four storage units is 
printed by wiring the storage exits to normal print 
entry. The total identifications print one under- 
neath the other. 

4. The office number in storage unit A is sum- 
mary punched, by wiring storage punch exit A to 
summary punch entry 48-50. 

The information to be summary punched from 
storage units B, C and D may be wired out of any 
one of the storage punch exits to summary punch 
entry, since the regular exit hubs of these units are 
connected to the normal print entry hubs. There 
is an internal connection between each storage exit 
position and each storage punch exit position. 

5. Minor, intermediate and major totals are 
summary punched by wiring the three levels to 
SP-PU. 

6. The summary punch out hubs for unit A 
are connected, making the storage punch exit hubs 
for that unit active every summary punch cycle. 



This wiring will allow the of ice code to punch in 
every summary card. However, when a storage 
unit is impulsed to punch on every summary 
punch cycle in this manner and at the same time 
some other storage unit is wired from program 
couple to punch on a specific cycle, the wire from 
summary punch to the storage entry hub must be 
filtered to prevent back circuits. 
This wiring will allow the office code to punch in 
every summary card. 

7. Storage punch exit B is controlled to punch 
on a minor summary punch cycle by wiring couple 
1 to summary punch B. 

Storage punch exit C is controlled to punch on 
an intermediate summary punch cycle by wiring 
couple 2 to summary punch C. 

Storage punch exit D is controlled to punch on 
a major summary punch cycle by wiring couple 
3 to summary punch D. 

Regular programs cannot be wired to storage 
OUT summary punch hubs. 

8. Storage units B, C and D are wired for alpha- 
betic storage. 

9. All four storage units are impulsed to read in 
on the card cycle following the minor program. 

SPECIAL PROGRAM 

Four program cycles have thus far been discussed: 
minor, intermediate, major and run-out final. 
Normally, when the minor program start is im- 
pulsed, only one program cycle is taken, when the 
intermediate program start is impulsed, two pro- 
gram cycles are taken, and when the major pro- 
gram start is impulsed three program cycles are 
taken. The run-out final program occurs only on 
the las-t card to go through the machine. 

By means of special programming, any number 
of program cycles may be initiated for any one 
program start. For example, five program cycles 
may be initiated by a minor start for the purpose 
of crossfooting five minor totals or printing them 
one underneath the other. 
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Spl. Prg. (Special Program). When these two hubs 
are connected the following changes in machine 
function take place: 

1. The normal minor, intermediate, major and 
run-out final programs lose their identity and 
become instead program steps 1, 2, 3, 4. 

2. A fifth program step becomes available so 
that whenever any program start is initiated 
program steps 1, 2, 3, 4 and 5 are taken in 
succession. 

3 . Neither the regular nor the overflow program 
hubs will emit impulses unless channel entry 
is wired. 

4. Automatic total spacing for both detail and 
group printing is altered. Instead, for each 
program step taken, the platen will advance 
uniformly, single or double space as wired. 

5. Program steps 1, 2, 3, 4 and S are internally 
connecte3 to the channel entry in succession 
each time a program start is initiated. 
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Channel Entry. Each vertical row of total pro- 
gram hubs has a corresponding channel entry 
hub. They are called channel entries because 
they accept i.mpulses to control the activity of 
the hubs immediately above them. Unless the 
channel entry hub is impulsed, the program exit 
hubs above them will be inactive. When special 
program is not wired, each channel entry hub 
is internally connected with an all cycles im- 
pulse, making available program exit impulses 
at each of the program levels. When special pro- 
gram is wired, this internal connection is broken 
so that the channel entry does not receive an 
impulse unless externally wired from all cycles. 
This arrangement permits selection of one chan- 
nel for the first five steps, another channel for 
the second five steps, a third channel for the 
next five steps, and so on. 

The channel entry hubs may also be used as 
the common points of a selector with the five 
rows of program levels serving as five trans- 
ferred points. After a program start has been 



initiated, the five program levels are connected 
internally to the channel entry hubs in succes- 
sion, so that information of any nature may be 
introduced either into the channel entry or the 
various program level hubs for purposes of selec- 
tion. 

AU, 71-71 

Repeat. When special program is wired on and a 
program start is initiated, the program succession 
is stopped after five program steps have been 
taken. If more program steps are desired, step 
5 is wired to repeat, causing step 1 to be initiated 
on the cycle following step 5, and the automatic 
progression to be repeated. Any program step 
other than 5 may be wired to repeat and the 
succession of program steps will start over on the 
following cycle. 
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AP-AT, 71-72 

Stop Minor, Intermediate, Major, Final, Common. 
When card feeding is to be resumed following a 
program level other than 5, the stop hubs must 
be impulsed. If three steps are desired for the 
minor program, then step 3 is wired to minor 
stop. Only.jthe intermediate stop is active on the 
intermediate change in program, even though 
a preceding step is wired to minor stop. By the 
same reasoning, only a major stop is active on 
a major change in program even though preced- 
ing steps are wired to minor and intermediate 
stops. 

Any number of extra program steps may be 
taken from any one programx start and only one 
program need be taken for the other two. For 
example, if five programs are desired for minor 
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program start and one each for intermediate 
and major, two channels would be necessary, 
one for minor and the other for intermediate 
and major. The first channel would provide the 
five minor program steps. Steps 1 and 2 of the 
second channel would provide the intermediate 
and major program step. Thus, on a major pro- 
gram start, seven program cycles would occur, 
the first five for minor, the sixth for intermedi- 
ate, and the seventh for major. The minor 
program would be stopped from step 5, the in- 
termediate from step 6 and the major from step 
7. Steps 6 and 7 are the first and second hubs of 
the second channel. If only five steps are desired, 
no stop is necessary since the machine stops auto- 
matically after the fifth step if repeat is not 
wired. Card feeding would then be resumed. 

The common stop hub is both an entry and 
an exit when special program is not wired. When 
special program is wired, it is an entry and not 
an exit. As an entry, any program step wired to 
it will cause the program progression to stop at 
the end of the cycle on which it receives the im- 
pulse, regardless of other controls. As an exit it 
emits an all cycles impulse during the last pro- 
gram step of each group. It may be wired to 
perform special functions, such as extra spacing 

rtfi-of i-Viio l-jct- i-rkt-i] rf( f^cn crrniin. 
c^^C* w^.w *^„_ «- O- 1- • 

The final stop is used when special program 
is ON, the LCT switch is on and the final total 
toggle switch is on, to stop the progression of 
program steps on the run-in and as the last card 
is run-out to the stacker. The final stop hubs 
may also be wired from the step following the 
last program step used. This extra step may be 
used to control a run-out final total. 

Wiring, Printing Five Minor Totals from Same Print 
Wheels (Figure 96) 

1. The field to be added is wired to five coun- 
ters. 

2. The exits of the five counters are connected 
and wired to counter-controlled print. 

3. Counter 2 adds for X33 cards, counter 10 
adds for X3 5 cards, counter 6 adds for X37 cards, 
counter 14 adds for X39 cards, and counter 8 adds 
for all NX cards. 



4. Since the report is being group printed (list 
off) and counters are read out and reset on dif- 
ferent programs, all five counters are wired for 
direct entry, independently. 

5. The special program switch is wired on. 

6. An all cycles impulse is wired to channel 
entry 2. 

7. The minor program start is impulsed and the 
machine takes five cycles before it stops. Step 1 
is wired to read out and reset counter 2, step 2 to 
read out and reset counter 10, step 3 to read out 
and reset counter 6, step 4 to read out and reset 
counter 14, and step 5 to read out and reset coun- 
ter 8. The totals will be single spaced because the 
space 1 hub is wired. Spacing may be altered by 
using space 2 or extra space. 

Six-Field Crossfooting 

Six or more fields can be crossfooted from a sin- 
gle card by the use of special program. The cross- 
footed factors may be added or subtracted. 

This example demonstrates how extra cycles be- 
yond five may be taken for minor program start. 
Although a cycle count is wired to minor program 
start so that the steps will be taken for every card, 
a comparing impulse can be used so that the steps 
can be taken for a group of cards. Thus, crossfoot- 
ing may be done for every card or for a group of 
cards. 
Wiring (Figure 97) 

1. The six fields are wired to counters as shown. 
They are also wired to normal print entry. 

2. A reads out of counter 2 and rolls into coun- 
ter 10 to add to B. A + B reads out of counter 10 
and rolls into counter 6 to add to C. A + B -j- C 
reads out of counter 6 and rolls into counter 14 
to add toD. A + B-fC-fD reads out of 
counter 14 and rolls into counter 17 to add to E. 
A-fB + C + D + E reads out of counter 17 
and rolls into counter 19 to add to F. The total 
reads out of counter 19 to counter-controlled 
print. 

3. All of the receiving counter plus hubs are im- 
pulsed from card cycles; therefore, transfer con- 
trol plus of the transmitting counters cannot be 
wired directly to the plus of a receiving counter. 
If it is. the card cvcles impulse will back up into 
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the transfer plus exit and cause the transmitting 
counter to subtract. 

To prevent the interference, the transfer plus 
exit hubs of counters 2, 10, 6 and 14 are wired 
through filters to the plus hubs of receiving coun- 
ters 10, 6, 14 and 17. The transfer plus exit of 17 
is wired through the transferred side of co-selector 
7 to counter 19 plus. The selector is picked up 
from program couple 5 and represents another 
method of preventing the card cycles imp.ulse from 
reaching transfer plus. 

4. Cycle count is wired to minor program start. 

5. The special program is wired on; therefore, 
once the program start is impulsed, the program 
levels begin stepping off until either the fifth level 
is reached or a stop hub is impulsed. 

6. An all cycles impulse must be wired to the 
channel entry hub corresponding to the vertical 
row of program hubs to be used. If five or less 
cycles are desired, the all cycles impulse can be 
wired directly to the channel entry hub. If more 
than five cycles are required, as in this problem, a 
pilot selector must be used to select the all cycles 
impulse so that it reaches one channel on the first 
five steps and another channel on the second five 
steps. To do this, the couple hub of the fifth level 
is wired to the D pickup of a pilot selector. When 

Llie 111 LAI llllilUi JJJLWglttlll ocv,p lo i.i,a<^xi<^yj., ciiv j^iivyi. 

selector is impulsed and transfers for the sixth cycle 
and through the next card feed cycle. 

Note: If special programming is used when 
summary punching and more than five program 
levels are required, a program exit impulse should 
be used instead of program couple to pick the pilot 
selector which shifts the all cycles impulse to a 
different channel entry. This is required only if 
S.P. PU is impulsed on the last program step before 
the shift in the all cycles impulse takes place. 

7. The pilot selector will be normal for the first 
five steps. An all cycles impulse wired through 
the normal side to non-print eliminates printing 
and spacing during crossfooting cycles. The 
all cycles impulse is also wired to the fifth chan- 
nel entry. The hubs immediately above this chan- 
nel entry will be active at their respective levels 
on the first round, or for steps 1 through 5. 

8. The pilot selector will be transferred for the 



sixth step and the all cycles impulse is directed to 
the sixth channel. The hubs immediately above 
this channel entry wiU be active for their respective 
levels on the second rotmd or for steps 6 through 
10. 

9. Normally, programming stops and card feed- 
ing is resumed after the fifth step, if the preceding 
steps are not wired to stop. In the example, six 
steps are desired and therefore step 5 is wired to 
repeat. The program steps will then begin again at 
1 and continue until stopped or until the 10 th 
step is reached. 

10. Since the report is being group printed and 
counters are read out and reset on different pro- 
grams, all counters are wired for direct entry in- 
dependently. 

11. Counter 2 reads out and clears on step 1, 
counter 10 on step 2, counter 6 on step 3, counter 
14 on step 4, counter 17 on step 5 and counter 19 
on step 6. 

12. Step 6, the last step used, is wired to 
minor stop. The minor stop is used because the 
minor program start initiated programming. Only 
the minor stop is active on a minor change in pro- 
gram. 

13. The sixth program step is wired to space 
suooress to oermit the crossfooted total to orint on 
the same line as the indication. 



Crossfooting Eleven Totals 

For every five programs taken during a special 
program operation, a separate channel is required. 
An all cycles impulse must be wired to each chan- 
nel used. It can be wired directly to channel entry 
if only five steps are required. For every additional 
five steps, a pilot selector is required to select the 
all cycles impulses to the channel entries in turn. 
When eleven cycles are required, two pilot selectors 
are necessary, one to control steps 6 through 1 and 
the other to control step 1 1 . 

The wiring shown in Figure 98 is for an 11 -field 
group printed report. Whenever a minor program 
change is recognized, the totals of all eleven fields 
will crossfoot on ten cycles and the grand total will 



FILTER 


3 

1 


EXIT 


' 2 




4 



> 


I 




2 


FILTER 


3 
4 


ENTRY 


> 

5 




6 




7 




8 




9 


- 


10 


" 


5 




6 


FILTER 


7. 


EXIT / 


" 8 



10' 




Figure 98. Crossfooting Eleven Totals 



111 



112 



TYPE 407 ACCOUNTING MACHINE 



print on the eleventh cycle before continuing with 
the following group. Counter entry and exit wir- 
ing is not shown, as it is the same as that shown 
in Figure 37 . On any crossfooting or total transfer 
operation, however, the number of cycles may be 
reduced by transferring more than one counter on 
each step, but counter exit selection is necessary to 
eliminate interference. 



Wiring (Figure 98) 

1. Minor program start is wired. 

2. Eleven counters are impulsed to add from 
card cycles. 

3. Card cycles are wired independently to the 
direct entry hubs of each counter to suppress the 
printing from counters on the group indicate cycle. 

4. Receiving counters are impulsed to add trans- 
ferred totals by wiring the transfer control plus 
hubs of the transmitting counters through filters, 
to the plus hubs of the receiving counters. The 
filters are necessary to prevent the card cycles im- 
pulse from backing up into the transfer exit hubs 



and thereby cause the transmitting counter to sub- 
tract erroneously. 

5. An all cycles impulse is wired through the 
normal hubs of pilot selector 1 to channel 5. This 
channel will be operative for steps 1 through 5. 

6. Pilot selector 1 is picked up from the couple 
of step 5. The selector will be normal for the first 
five steps and transferred for the remaining pro- 
gram steps through the first card of the following 
group. Note: See note on page 110 item 6. 

7. An all cycles impulse from step 5 is wired 
through the transferred side of pilot selector 1 to 
the D pickup of pilot selector 2. On the tenth 
step the all cycles impulse reaches the selector pick- 
up and transfers the selector for step 11 and all 
remaining program steps through the first card 
of the following group. 

8. An all cycles impulse is wired through the 
transferred side of pilot selector 1, and then 
through the normal side of pilot selector 2 to chan- 
nel entry 10. This channel will be operative for 
steps 6 through 10. 

9. An all cycles impulse is wired through the 
transferred hubs of pilot selectors 1 and 2 to chan- 
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nel entry 13. Pilot selector 1 is picked up for step 
6 and remains transferred for all remaining pro- 
gram cycles. Pilot selector 2 is picked up for step 
11 and remains transferred for all remaining pro- 
gram cycles. Channel 13 will be operative starting 
with step 11. 

10. Since programming starts automatically 
after every five steps, repeat is required after steps 
5 and 10. To accomplish this, an all cycles im- 
pulses is wired to channel entry 8 and the fifth 
step is wired to repeat. This hub will be active 
on every fifth program step. 

11. Pilot selector 2 transfers for the eleventh 
and all remaining program steps through the first 
card of the following group. The all cycles impulse 
wired through the normal side will impulse non- 
print for steps 1 through 10, thus allowing print- 
ing only for the group indication cycle and the 
total print cycle. 

12. The eleven counters are impulsed to read 
out and reset on specific program steps as shown. 
The last program step used (step 11) is wired to 
minor stop. 

13. Program step 11 is also wired to supp so 
that the crossfooted total will print on the same 
line as the indication. 



Printing Total identifications from Channel Entry 

"When special program is wired on, the channel 
entry hubs may be used as the common points of 
a selector with the five rows of program levels 
serving as five transferred points. Information 
wired into any or all five rows will be available out 
of channel entry in turn, that is, the first row on 
step 1, the second row on step 2, etc. 

One of the uses for this type of selection would 
be the identification of totals as shown in Figure 
99. The first total is identified as an invoice total, 
the second as a 2% discount total and the third as 
net amount. The wiring for total identification 
shown in this figure is illustrated in Figure 100. 

Wiring (Figure 100) 

Inv tot is wired to step 1, 2% disc to step 4 
and net amt to step 5 from the character emit- 
ter. These steps are connected progressively to the 
channel entry hubs which are wired to normal 
print entry. Steps 2 and 3 are used for the 2 % dis- 
count calculation, during which non-print is im- 
pulsed. 
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Discount Calculation by Repeated Addition 

Multiplication by repeated addition may be per- 
formed by the use of special programming. This 
feature often provides a practical method of per- 
forming calculations. Careful consideration should 
be given to each problem of this type to determine 
whether this method is to be preferred over other 
methods of calculating. In the example shown 
(Figure 101) two discounts are computed, one for 
10% and the other for 20%. The result of each cal- 
culation is adjusted for dropped decimals and sub- 



tracted from the invoice totals. The planning chart 
(Figure 102) illustrates this principle. 
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AP-AQ, 41-42 

Half Adj. (Half Adjust) . These hubs emit a 5 im- 
pulse every machine cycle. They are normally 
wired to counters under selector control to ad- 
just totals to the nearest cent. A separate pro- 
gram step is required for half adjusting totals. 
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DISCOUNT CALCULATION PLANNING CHART 



PROGRAM 
STEP 


COUNTER 4 
(NET) 


COUNTER 8 

(discount) 


FUNCnONS 


1. 


19,053.75 
RO 


-1-1,905.375 


Print accumulated total from 4. 
Transfer total to 8 by direct entry. 


2. Non-print 




5 
1,905.380 


i adjust units position by direct 
entry. 


3. 


-1,905.38 


RO 


Print 10% discount from 8, drop- 
ping units position. 

Transfer 10% discount to 4 and 
subtract. 


4. Non-print 




'•'Direct reset 


Direct reset 8. 


5. 


17,148.37 
RO 


1,714.837 


Print first net from 4. 

Transfer total to 8 by direct entry. 


6. Non-print 


RO 


1,714.837 


Transfer total to 8 by direct entry. 




3,429.674 




7. Non-print 




5 
3,429.679 


i adjust units position by direct 
entry. 


8. 


-3,429.67 


RO 


Print 20% discoimt from 8, drop- 
ping units position. 

Transfer 20% discount to 4 and 
subtract. 


9. 


13,718.70 
RO and reset 


'•'Direct reset 


Print final net from 4. 
Direct reset 8. 



♦Direct reset is necessary because the units position is not wired to counter -controlled print. 

Figure 102 



Wiring, Discount Calculation (Figure 103) 

The wiring for this example can best be under- 
stood by reference to the planning chart (Figure 
102) as each step is explained. 

1. Counter 4 is the net counter and 8 the dis- 
count counter. The field to be accumulated is 
wired to 4 entry. The exit of 4 is wired to counter- 
controlled print and also to the entry of 8. The 
exit of 8 is wired to the entry of 4. This wiring 
facilitates the transferring of totals back and forth 
from one counter to another. 



2. Special program is wired on, since more than 
three steps are required for every minor program 
change. 

3. Channels 2, 3, 4, 5 and 6 are made active for 
the first five steps by wiring all cycles through the 
normal side of co-selector 8 to channel entry. 
Channels 8, 9, 10, 11, 12 and 13 are made active 
for the next five steps by wiring all cycles through 
the transferred side of co-selector 8 to channel 
entry. 

Co- selector 8 is picked up from the couple exit 
of pilot selector 3 which is picked up from the 
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fifth program level. Both selectors will be normal 
for steps 1-5 and transferred for all remaining 
program steps through the first card of the follow- 
ing group. 

4. The counter controls for 4 are wired as fol- 
lows: 

Counter Plus: 

Card cycles to add from every card. 
Counter Minus: 

Step 3 to subtract 10% discount 

Step 8 to subtract 20% discount. 
Neg, Bal. Off: 

To negative balance control. 
CI and C; 

CI to C. 

Read Out: 

Step 1 to read out gross for printing and for 

transmitting to 8. 
Step 5 to read out first net for printing and 

for transmitting to 8. 
Step 6 to read out for transmitting to 8. 
Read Out and Reset: 

Step 9 to read out and reset for printing net 
total. 

5. The counter controls for 8 are wired as fol- 
lows: 

Counter Plus: 

Step 1 to add gross from 4. 
Step 2 to add half adjustment. 
Step 5 to add first net from 4. ^ 20% 
Step 6 to add first net from 4. [ disc. 
Step 7 to add half adjustment. 

Direct Entry: 

Step 1 to direct enter gross. 

Step 2 to direct enter half adjustment. 

Step 5 to direct enter first net. 20% I 

Step 6 to direct enter first net. disc. [ 

Step 7 to direct enter half adjustment. 
Neg. Bal. OFF: 

To negative balance control. 
CI and C: 

CI to C. 

Read Out: 

Step 3 to read out 1 % discount into 4. 
Step 8 to read out 20% discount into 4. 



Read Out and Reset: 

Step 4 to direct reset and to read out and reset 

10% Disc. 
Step 9 to direct reset and to read out and reset 
20% Disc. 

6. Non print is wired to suppress printing and 
spacing on the following program steps: 

Step 2 when 10% discount is half adjusted. 
Step 4 when counter 8 is direct reset. 
Step 6 when 10% is added in 8. 
Step 7 when another 10% is added in 8. 

7. Repeat is wired from step 5 and minor stop 
from the last program used, step 9. 

8. Total identification is wired from the emitter 
as follows: 

The word net is wired to the transferred side of 

co-selector 7. The selector is picked up from 

step 9. 
— 20% (discount) is wired to the transferred side 

of co-selector 6. The selector is picked up 

from step 8. 
— 10% (discount) is wired to the transferred side 

of co-selector 5. The selector is picked up 

from step 3. 
The word gross is wired to the transferred side 

of co-selector 4. The selector is picked up 

from step 1. Total identification prints from 

print wheels 51-5 5. 

9. Half adjustments for 10% and 20% discounts: 
Since both half adjustments occur at the second 
level (steps 2 and 7) the half adjust hub is wired 
to channel entry 1 and out of level 2 to the units 
position of counter 8 entry. 

10. The dollar sign and total symbol (n) are 
wired to print only for gross and net totals as 
follows: 

The dollar symbol is wired to normal print entry 

71. 
The total symbol is wired from the character 

emitter through co-selector 9. 
Zero print control hub 71 is wired through the 

transferred side of co-selector 9 to the upper 

hub of 80. The selector is picked up from step 

1 (gross) and step 9 (net). 

1 1 . The comma and decimal are wired to normal 
print entry 74 and 78 and are controlled by normal 
zero print control wiring. 
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THE TAPE-CONTROLLED carriage controls 
the feeding and spacing of forms at high speed 
while documents or reports are being prepared on 
the Type 407 accounting machine. The carriage 
is controlled by punched holes in a narrow paper 
tape which exactly corresponds in length to the 
length of one or more forms. Holes punched in 
the tape stop the form when it reaches any pre- 
determined position. One of the punched holes 
in the tape can be used to control the accounting 
machine to start overflow skipping to the next 
form. 

The carriage will accommodate continuous 
forms measured in 6ths of an inch up to a maxi- 
mum of 22 inches in length and 16^ inches in 
width including punched margins. While forms of 
any size within these limits can be handled by the 
carriage, forms of standard sizes available from the 
forms manufacturers can be obtained more quickly 
and economically. 

Forms can be designed to permit printing in 
practically any desired arrangement. Skipping can 
be controlled to ten different sections of the form. 

Variable Line Spacing and Uniform Skipping 

Single, double, or quadruple spacing can vary 
between lines as controlled by wiring on the con- 
trol panel. For example, the heading section of a 
form may be single spaced and the body double 
spaced. 

Any other spacing that is required must be con- 
trolled by the tape. Spaces up to two inches be- 
tween lines can be skipped at the same rate of 
speed as normal spacing. This skipping is a smooth, 
high speed advance of the form allowing succes- 
sive lines to be printed up to two inches apart at the 
rate of 150 lines per minute, the normal printing 
speed of the machine. 

Overflow Skipping 

When one form is completely filled, it can be 
ejected and the next form can advance to the first 
printing line or to the first body line. This "over- 
flow skipping" is caused by sensing a punch in a 



specific position of the tape, which starts advancing 
the paper to the required line on the next form. 
If the last card of a group prints on the last avail- 
able detail printing line, the total will print before 
skipping to the next form takes place. Overflow 
is slower than other skipping; therefore, it is de- 
sirable to reduce overflow skipping to a minimum. 
Printing all totals on the last overflow form can 
be accomplished without reducing the printing 
space on each of the preceding forms. 

Page Totals 

The overflow punch in the tape can also be used 
to start other operations, if desired, before ejecting 
the completely filled form. For example, a total 
may be printed at the bottom of each page before 
advancing to the next form. 

Overflow Sheet Identiflcation 

Several lines of numerical or alphabetic identify- 
ing information may be printed on an overflow 
sheet. Invoice and page numbering may also be 
printed on the overflow sheets. 

pi-orjsterrriined Toto! Line 

Totals can be printed on a predetermined total 
line, whether the form is completely filled or not. 
For example, although only two or three items 
have been printed on a form, the total of these 
items may be printed on a designated line of the 
form, instead of directly beneath the last item 
printed. 



CONTROL TAPE 

The CONTROL TAPE (Figure 104) has 12 columnar 
positions indicated by vertical lines. These posi- 
tions are called channels. A maximum of 22 inches 
(132 lines) can be used for control of a form, 
although for convenience the tape blanks are 
slightly longer. Horizontal lines are spaced 6 to 
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the inch for the entire length of the tape. Roiind 
holes in the center of the tape are prepunched for 
a pin feed drive in a tape sensing mechanism which 
controls the carriage. The tape advances through 
the mechanism in synchronism with the movement 
of the printed form through the carriage. The 
effect is exactly the same as though the control 
holes were pimched along the edge of each form. 
Twelve brushes, one for each channel, are posi- 
tioned over the tape for sensing the holes that are 
punched. As viewed from the front of the ma- 
chine, they are numbered 1 through 12 from left 
to right. Brush 1 rests on channel 1, brush 2 on 
channel 2, and so on. A hole in the channel allows 
the brush to make contact with a metal roll and 
set up the necessary circuits that are normally used 
to stop skipping or to initiate an overflow. 

Tape Channels 

Tape channels are punched to control the fol- 
lowing functions: 

First Printing Line Stop, Channel 1 is normally 
punched for the first printing line of a form. This 
is the starting or home position. 

Normal Skip Stops. Channels 2 through 10 are 
used to stop a form at one of nine positions includ- 
ing first body line. They may be used in any order 
or sequence. Digits, X's, comparing exits, skip 
control and program exits may be used to start 
skipping to any position of the form. 

Overflow Control. The 12th channel of the tape 
must be punched in a position corresponding to the 
last printing line of a form. This punch is nor- 
mally used to cause immediate overflow skipping 
but may also be used to initiate overflow programs 
which in turn can be used to print sheet identifica- 
tion information out of storage units and counters. 

When head control is not wired, an overflow is 
made to the first printing line of the next form. 
When head control is wired, overflow skipping may 
be made to the first printing line if overflow page 
identification is to be printed; if not, the skip may 
be made directly to any stop used to locate the first 
body line. 

Short Skip 

Normally, the tape-controlled carriage stops the 
feeding of cards through the accounting machine 



during every skip regardless of its length. The feed- 
ing of cards is resumed after the skip is completed, 
but at least one machine cycle is lost for every 
skip taken. This is sometimes referred to as inter- 
locking, and its primary purpose is to prevent 
printing in flight for skips longer than two inches. 
If a skip is two inches or less it is called a short 
skip and the control panel may be wired to re- 
lease the interlock and thereby cause continuous 
operation of the accounting machine. When the 
distance is more than two inches, the machine is 
interlocked at the start of the skip. The interlock 
may be released, however by impulsing short skip 
whenever the remaining distance to be skipped is 
two inches or less. 

In designing forms, distances which are to be 
skipped frequently should, if possible, be kept 
within two inches for most efficient operation. 
These distances may or may not be between two 
successive sections of a form. For example, in a 
billing form with a section for the heading and a 
section for the body, the distance from the last 
heading line printed to the first body line should 
be kept within 2 inches for most efficient operation. 

The interlock may be released for overflow skip- 
ping if the overflow skip is one inch or less. 



Tape Punching 



A small, compact puncxi ^x igure 
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vided for punching the tape. The tape is first 
marked in the channels in which the holes are to 
be punched. This can be done easily by laying the 




Figure 105. Tape Punch 



TAPE-CONTROLLED CARRIAGE 



121 



tape beside the left edge of the form which it is 
to control with the top line (immediately under 
the glue portion) even with the top edge of the 
form. A mark is then made in the first channel 
on the line which corresponds to the first printing 
line of the form. Additional marks are made in 
the appropriate channels for each of the other skip 
stops and the overflow signal required for the form. 

The marking for one form should be repeated as 
many times as the usable length of the tape (22 
inches) will allow. With the tape thus serving to 
control several forms in one revolution through the 
sensing mechanism, the life of the tape is increased. 
Finally, the line corresponding to the bottom edge 
of the last form should be marked for cutting after 
the tape is punched. 

The tape is inserted in the punch by placing the 
line to be punched over a guide line on the base 
of the punch and placing the center feed holes of 
the tape over the pins projecting from the base. 
The dial is then turned until the arrow points at 
the number of the channel to be punched. Press- 
ing on the top of the punch, toward the back, cuts 
a rectangular hole at the intersection of a vertical 
and horizontal line in the required channel of the 
tape. 

The tape may be punched with holes in more 
than one channel on the same line. This is advan- 
tageous in many cases, when several skip impulses 
are directed to the same skip stop. Punching two 
holes in one channel is necessary in some instances. 

After the tape is punched, it is cut and looped 
into a belt. The bottom line is glued to the top 
line by the use of the section marked GLUE, after 
the glaze has been removed by an ink eraser. If 
the glaze is not removed, the tape ends may come 
apart. The center feed holes should coincide when 
the two ends of the tape are glued together. 

The last hole punched in the tape should not 
be less than four lines from the cut edge, as ap- 
proximately the last half inch of the tape overlaps 
the glue section when the two ends are spliced. If 
it is necessary to punch a hole lower than four lines 
from the bottom of the form, the tape should be 
placed with the top line (immediately under the 
glue portion) four lines lower than the top edge 
of the form before marking the channels. To com- 



pensate for the loss, the tape should then be cut 
four lines lower than the bottom edge of the form. 

Inserting Tape in Carriage 

The cover of the carriage is tilted back to gain 
access to the tape reading mechanism. The platen 
clutch is turned to a disengaged position, and the 
brushes are raised by moving to the left the latch 
located on the side of the brush holder. With the 
tape held so that the printed captions can be read, 
one end of the loop is placed over the pin feed 
drive wheel so that the pins engage the center drive 
holes. The opposite end of the loop is placed over 
the nearest half circle guide piece. The excess slack 
is removed from the tape by lifting the lever away 
from the notched bar and by moving the guide 
piece unit to the right. The tape should be just 
tight enough so that it will give slightly when the 
top and bottom portions of the loop are pressed 
together as shown in Figure 106. It should not fit 
too tightly or the pin feed holes will be damaged. 

After the tape is in position, the brushes are 
pressed down and the cover is closed. The restore 
key is depressed to bring the tape to its home posi- 
tion and the platen clutch is turned back to its 
engaged position. The carriage is then ready to 
operate. 

Tapes can be changed readily and used repeat- 
edly over a considerable period of time. 




Figure 106. Inserting Tape in Carriage 
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OPERATING FEATURES 



Platen Clutch 



When the arrow on the platen clutch is pointing 
upward, as shown in Figure 107, the platen is en- 
gaged and can be turned manually only by the 
vernier knob. To disengage the platen from ma- 
chine control, the platen clutch is turned to the 
right. The platen can then be turned manually 
by the platen knob. 

Restore Key 

The carriage is set at the start or home position 
(channel 1) by depressing the restore key. This 
is done while the platen is disengaged. Restoring is 
necessary because the distance which each form 
travels through the carriage, as it is being printed, 
is measured by the tape. Starting from the first 
printing line of one form, the tape moves in syn- 
chronism with the form, until the first printing 
line of the next form is reached. 

Stop Key 

Depression of this key stops the carriage opera- 
tion instantly, and the accounting machine at the 
end of the cycle. 

Space Key 

When the accounting machine is stopped, a form 
can be advanced by depressing the space key. The 
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Figure 107. Carriage Features 



Figure 108. Left Side of Carriage 

form advances one space for each key depression, 
regardless of the spacing for which the space con- 
trol is wired. The first form can be fed into posi- 
tion by depressing the space key if the platen 
clutch is engaged, but the platen clutch should 
then be disengaged to permit restoring the tape 
without advancing the form. 

Platen Knob 

The platen knob can be turned backward or for- 
ward to position the form only when the platen 
clutch is disengaged. 

Vernier Knob 

The vernier knob is used to obtain exact regis- 
trations in relation to the horizontal lines. The 
platen advances, thus lowering the printing on the 
form, when the knob is turned counterclockwise. 
Turning the knob in a clockwise direction will 
cause the printing to occur higher on the form. 
In either case, the carriage tape is not affected and 
adjustments can be made while the platen is en- 
gaged or while the machine is in operation. 

Form Thickness Adjustment Device 

The distance between the print wheels and the 
platen is adjustable, for thickness of paper stock or 
for varying number of copies, by the use of the 
form thickness adjustment device (Figure 108) 
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located on the left side of the carriage. This device 
contains seven notches numbered from through 
6. When the dial is in the notch the print wheels 
are Yg (.125) of an inch from the platen. Each of 
the remaining six notches add to the Yg inch dis- 
tance by approximately the thickness of 1 ^ cards. 
When the dial is set to 6 the distance is increased 
to approximately .178 of an inch. The dial should 
be set wherever the best results are obtained. To 
adjust for varying thicknesses, the dial lock is 
pulled out and the dial is turned counter-clock- 
wise, to increase the distance between the platen 
and the print wheels, and clockwise to decrease the 
distance. 

Pressure Release Lever 

When the lever is pushed back, the feed rolls are 
released so that the paper can be moved freely 
around the platen. Pressure should always be re- 
leased when the above platen feed for the Type 
407 is in use. Pressure should be applied when the 
above platen feed is not in use. 

Carriage Shift Lock 

The purpose of the carriage shift lock is to pre- 
vent the carriage from moving laterally. When the 
shift lock is raised, the paper clamp bands tighten 
against the platen. This prevents possible damage 
to the paper clamp bands while moving the car- 
riage with the platen shift wheel. 



Platen Shift Wheel 

When the carriage shift lock is raised, the platen 
may be shifted laterally a total of four inches 
by turning the platen shift wheel. For example, 
with the carriage in the extreme left position, the 
carriage may be moved four inches to the right. 
This adjustment should not be made while the 
machine is in operation. 

End of Form Stop 

The end of form stop (Figure 109) located in 
the center of the carriage stops the machine when 
the carriage runs out of paper, providing the form 
stop toggle switch is turned on. The forms feed 
under the end of form stop and when the bottom 
edge of the last form passes it, the machine stops. 
The distance between the end of form stop and the 
printing line is approximately 13/8 inches. If the 
end of form stop is not desired, the form stop tog- 
gle switch is turned off. 

IBM FORM FEEDING DEVICES 

Two types of form feeding devices are available 
on the Type 407 machine: the IBM Above Platen 
Feed Device and the IBM Forms Tractor. The 
Forms Tractor is standard on all machines shipped 
after January 30, 1953. 

IBM Above Platen Feed Device (Model A-3) 
The above platen feed device is designed espe- 
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cially for the Type 407 and may be freely inserted 
into the carriage. It is used for feeding marginally 
punched continuous forms with six lines-per-inch 
spacing, and consists of two adjustable pin wheels 
with paper clamps attached. It fits into two slots 
on either end of the carriage and can be removed 
as easily as it can be inserted. It also swings back 
out of the way of the platen if desired. 

The lower part of the feed device contains an 1 8 
inch scale which is used in conjunction with the 
scale on the carriage, to assist in setting the pin 
wheels so that they line up with the paper guide 
and band assemblies. The blackened areas repre- 
sent feed roll positions and need not be considered 
when using the above platen feed. 

PAPER GUroE AND BAND ASSEMBLY 

To keep the paper in position and firmly against 
the platen during all printing cycles, the left and 
right paper guides (Figure 109) are equipped with 
metal bands, which encircle the platen and can be 
attached to either the above platen feed or the tear 
bar. The guide and band assembly may be posi- 
tioned at the front and the rear along an upper 
and lower scale as will be explained under Setting 
Paper Guides and Band Assemblies. 

The bands fit loosely around the platen when 
the machine is not in operation, thus allowing 
forms to be fed between the bands and the platen. 
On every print cycle the bands tighten against 
the platen and hold the paper firmly. 

When the metal bands are disconnected from 
the above platen feed or the tear bar, they hang 
loosely over the print wheel cover on the machine. 

PAPER GUIDE AND BAND ASSEMBLY SCALE 

An 18-inch scale is permanently attached to the 
carriage just below the back cover. The black areas 
on the scale represent the location of the pressure 
rolls and the white areas the space between the 
pressure rolls. The scale is used when setting the 
paper guide and band assemblies. 

TEAR BAR 

The tear bar is used whenever feeding is under 
the control of the pressure rolls. It is a long, nar- 
row metal instrument with a paper clamp on 
either end that may be set along an 18 -inch scale 
to line up with the rear paper guide and band 
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Figure 110. Platen 



assembly. The scale is a permanent part of the tear 
bar. The blackened areas represent the location 
of the feed rolls and serve as a guide to prevent 
setting the bands on the feed rolls during pressure 
feeding operations. 

The tear bar is generally used for single sheet 
operations and when roll paper is being used. It is 
easily inserted in the carriage by placing the ends 
into the forward slots on the carriage frame. 

PLATEN 

The carriage is equipped with an easily remov- 
able solid platen as a standard feature. The platen 
may vary in hardness with the number of parts in 
each form. A medium platen (90 durometer) is 
recommended for 6-part forms and under. A hard 
platen (100 durometer) is recommended for 7- 
part forms and over. 

The platen may be removed (Figure 110) by 
raising the platen lock on the left side and lifting 
the platen from the bearing housing. When the 
platen is inserted, the end with the gear wheel 
should be placed in the slot on the right of the 
carriage, and the left end should be dropped into 
the platen bearing housing. The platen must then 
be moved to the right, turning it back and forth, 
in order to fit the platen drive key into the carriage 
drive mechanism. The platen lock is then closed. 

Figure 110 shows the paper clamp bands dis- 
assembled and the above platen feed in a raised 
position. 
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CARRIAGE ADJUSTMENT 

Setting Paper Guides and Band Assemblies 

The best method of setting the paper guides 
and band assemblies is illustrated in the schematic 
drawings that follow. Figure 111 (A and B) 
shows the steps necessary for setting the guides 
and band assemblies when using the above platen 
feed and Figure lllC when using the tear bar. 
These instructions may be followed only for 
forms with I inch margins (distance from cen- 
ter of feed hole to edge of form), which will 
include the majority of forms. 

The black marks on the upper and lower scale 
represent the location of the pressure rolls and 
need only be considered when pressure feeding 
(as described under Tear Bar). 

Steps in Using Above Platen Feed 
(Figure 111, A and B) 

1. Measure the over- all width of form (10^" 
in example). 

2. Raise rear cover. 

3. Remove left band from stud. 

4. Determine the first print wheel being used 
and set left rear paper guide and band assembly 
slightly to the left of it, preferably so that the 
rear form position locator rests on an even y\ 
Y' or V mark along the scale. (The example 

SHOWS tllC J.U1111 poSlCHJJLl HJV^ttl-OA «J11 Hit X llH^Jll 

mark.) 

5. Raise the paper clamp that rests on the left 
pin wheel. 

6. Secure the left pin wheel assembly so that 
the lower form position locator rests at the same 
position on the lower scale as the rear form lo- 
cator does on the upper scale. (Left pin wheel 
set at 1" in the example.) 

7. Remove right band from stud. 

8. Set right rear paper guide and band assem- 
bly so that the right rear form position locator 
rests on a scale reading, determined by adding 
the overall width of the form to the left guide 
reading (I0i''+r'=llf ' in example). 

9. Raise the paper clamp that rests on the 
right pin wheel. 

10. Secure right pin wheel assembly so that 
right lower form position indicator rests at the 
same position on the lower scale as the rear form 



indicator does on the upper scale. (Right pin 
wheel set at 11^'' in the example.) 

11. Close rear cover. 

12. Insert form and close both right and left 
paper clamps. 

13. Replace right and left bands on studs, 
making sure that the bands are under the paper 
clamps. 

14. Set form so that first printing line is even 
with the first printing line indicator mark on 
paper clamp. Then, turn the paper back 11 
spaces to place the form in printing position. 

Adjust the carriage laterally so that the print 
wheels line up exactly with the printing posi- 
tions on the form. The easiest way to accom- 
plish this is to have a symbol preprinted on the 
form to identify print wheel 1, 60 or 120. 

Figure 112 illustrates a form inserted in the 
carriage with an IBM Above Platen Feed Device. 

Steps in Using the Tear Bar (Figure 111,C) 

The steps necessary for positioning the paper 
guide band assemblies when using the tear bar 
are the same as those necessary when using the 
above platen feed, with the following excep- 
tions : 

1. The paper clamps on the tear bar replace 

.1.. -• 1 1 1.1-,. nri. .^. .. .1 . ,1. . 
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tear bar laterally when the pressure is released. 
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Figure 112. Carriage Ready to Operate 
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2. When the tear bar is used, form feeding is 
done by pressure of the feed rolls against the 
paper and the platen. The band would be dam- 
aged if allowed to ride between the feed rolls 
and the platen. Therefore, the roll position in- 
dicators on both the paper guide and the paper 
clamps must never rest on a blackened area. The 
blackened areas represent the location of the feed 
rolls. 

Bands being replaced must slide under the 
clamps before being attached to the studs. 

IBM Forms Tractor (Model F-2) 

The IBM Forms Tractor, Figure 113, is supplied 
on machines shipped after January 1, 1953. 

This device is used for feeding marginally- 
punched continuous forms and has two adjustable 
tractor type pin feed units, one for each side of 
the form. It may be freely inserted in the carriage 
by first hooking the rear pin of the device in posi- 
tion and then lowering the front. 

SIX OR EIGHT LINES PER INCH 

Spacing may be set for either six or eight lines 
per inch. This adjustment can be made by moving 
the shift cam until its pointer is positioned between 
the two scribed lines by either the 6 or the 8 on 
the side frame. If the pointer cannot be positioned 
between the scribed lines, a tooth-on-tooth condi- 

Refold Guides 



tion exists between the platen gear and the forms 
tractor drive gear. In this case, move the shift 
cam to release the pressure on the 6- or 8 -line drive 
gear and turn the platen slightly to allow the teeth 
to fully engage. Single spacing at 8 lines per inch 
is not recommended where the accuracy of line 
spacing is critical. 

STEPS IN USING THE FORMS TRACTOR 

1. After the forms tractor is in position, make 
sure that the platen and the forms tractor can be 
moved freely by hand. 

2. If a narrow form is to be used, remove the 
center paper guide which supports the form in 
the center. 

3. Move the left lower paper guide and tractor 
slightly to the left of the first printing position. 
Place the first form between the left and right 
lower paper guides and move the right guide in 
against the edge of the form. Allow a slight clear- 
ance so that the form slides freely between both 
guides. Tighten both lock screws to hold the guide 
assemblies in place. 

4. With the pressure rolls engaged, insert the 
form under the carriage between the round rod 
and the platen, and then into the pressure rolls. 
Turn the platen by hand (platen clutch disen- 
gaged) until the end of the form can be grasped. 

5. Raise the pressure plates away from the pins. 
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Figure 113. IBM Forms Tractor 
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6. Release the pressure rolls, draw up the form, 
and attach the pin feed holes to the tractor pins. 

7. Lower the pressure plates. 

8. Set the form so that the first printing line is 
even with the first printing line indicator mark on 
the lower part of the pressure plates. Then, turn 
the form back 14 spaces if spacing is set for six 
lines per inch and 19 spaces if set for eight lines 
per inch. 

TRACTOR ADJUSTMENTS 

Tractor Adjustment Wheels 

The tractor adjustment wheels may be turned 
to provide a 1/8" lateral movement of the trac- 
tors. The wheels are used to make the chain pins 
line up exactly with the center of the marginal 
holes in the paper after the paper guides have 
been set. 

PAPER WEIGHT 

The paper weight is non-adjustable and exerts 
a slight pressure on the paper as it feeds through 
the Forms Tractor. 
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Figure 114 



FORM STAND AND FORM FEED GUIDES 

Form Stand (Figure 114) 

There are two movable trays on the form stand. 
The upper tray holds the forms about to be fed 
into the machine and the lower tray receives the 
forms coming from the machine. For best opera- 
tion, the upper tray should be set as high as possible 
and still allow ample room for the stack of forms 
feeding into the machine. This brings the paper 
close to the carriage and cuts down paper drag. 
The lower tray should be set at the extreme low 
position when feeding single part forms and some- 
what higher when feeding multiple part forms, the 
exact position to be determined during actual op- 
eration. 

Either tray may be moved up or down after 
first loosening the knob assemblies located on the 
side of each tray. The knobs are loosened when 
turned counter-clockwise. 

The form stand should be placed behind the 
407 with the open sides of the two trays away 
from the machine. The top plate should fit over 
the rear edges of the three form feed guides as 
shown in Figure 115. The stand should then be 
moved as close to the machine as the form feed 
guides will allow. The top plate may be moved 
up or down after first loosening the support 
clamps. The support clamps are loosened by turn- 
ing them counter-clockwise. 

Form Feed Guides (Figure 115) 

The three form feed guides should be set equi- 
distantly across the carriage. They are mounted 
at the rear on the paper roll shaft which extends 
through the second of two holes in the rear of 
each form guide. A second shaft extends through 
the center holes in each paper guide. A rubber 
grommet fits on each end of the shaft to keep it 
in position. 

The front ends of the left and right form guides 
rest on the front paper clamp band adjusting 
screws. The front end of the center guide rests 
on the support bar. 
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FORM CONTROL 

Skipping is started by wiring on the control panel 
and is stopped by holes in the tape. The following 
examples of control panel wiring show operating 
principles and are not necessarily the only arrange- 
ments of the channel punching which can be used. 
Only that control panel wiring is shown which 
relates directly to the carriage operation. 



Form to Form Skipping 

Form to form skipping is required whenever 
continuous forms are used. 

Forms of two inches or less in depth, requiring 
only one line of printing from single cards, can be 
prepared at the rate of 1 5 forms per minute. The 
rate of speed for preparing forms that are greater 
than two inches in depth depends on the number 
of lines to be printed on the form as well as the 
over-all depth of the form. About five inches can 
be skipped in two machine cycles. 

The withholding statement shown in Figure 116 
illustrates form to form skipping under the con- 
trol of the comparing unit. A separate form is re- 
quired for each employee. 
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Figure 115 



l-L, 31-40 



Carriage Skips. There are 10 carriage skip positions 
representing the first ten channels on the car- 
riage tape. Each of the 10 positions has an X, D, 
and immediate skip hub. If an impulse is intro- 
duced into one of these hubs and a hole is 
punched in the tape in the corresponding chan- 
nel, a skip will take place to the position where 
the hole is punched in the tape. For example, 
if hub 3 is impulsed on the control panel and a 
hole is punched in channel 3 of the tape, the im- 
pulse will start the skip and the hole in the tape 
will stop it. 

The X hubs accept X, 12 or skip control HD, 
HH, DPi, and DD impulses, and the D hubs 
accept any impulse (skip control, FID, HH, 
DH, DD, digit, X, 12, comparing exit, etc.) to 
cause skipping on the following cycle. The im- 
mediate hubs accept program, all cycle, card 
cycle, first card or skip control impulses to cause 
skipping on the same cycle. "When the X or D 
hubs are impulsed and a total intervenes, skip- 
ping takes place after the total prints. When 
the I hubs are impulsed and a total intervenes, 
skipping takes place before the total prints. 

When the X or D hubs are impulsed during 
program or MLR (multiple line read) cycles the 
skip will not become effective until after all pro- 
gram or MLR cycles are completed. In such 
cases the X or D skips take precedence, and any 
impulse wired to I of the same channel will not 
be effective until after the X, D skip has been 
completed. 

As previously described, channel 1 is normally 
used to identify the first printing line and chan- 
nel 12 is always used to identify overflow. All 
other channels identify other stops within the 
same form and may be used interchangeably. 
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FormW-2 

U. S. Treasury Department 
Internal Revenue Service 



WITHHOLDING STATEMENT— 19 

Wagei Fcdd ond Income Tax Withhald 



ORIGINAL 

Do Not Lose This Statement 



■fl 



Employee to whom paid (name and full address) isinglc.im 



A. D. STANTON 

2150 SYCAMORE DRIVE 

TROY, PA. 



EMPLOYER BY WHOM PAID (Name, addrew, and S. S. identification No.) 



GENERAL MANUFACTURING COMPANY 
ENDICOTT. NEW YORK 



Social Security No. 



312-43-5601 



3540.65 245.00 



NOTICE TO EMPLOYEE 

This statement is important! 

It must be attached to your U. S. 
income tax return for 19 

See instrucUeni on other ^de 



Foim W-2 

U. S. Treasury Department 
Internal Revenue Service 



WFTHHOLDING STATEMENT— 19 

WaW Paid and Income Tax Withheld 



OBIGINAI 

Do Not Lose This Statement 



H 



Employee to whom paid (name and full address) 



,R. L. MORRISON 
186 ELM ST. 
TROY, PA. 



EMPLOYES BY WHOM PAID (Name, address, and S. S. identification No.) 



GENERAL MANUFACTURING COMPANY 
ENDICOTT. NEW YORK 



Social Security No. 



503-65-2198 



3210. .86 405.60 



NOTICE TO EMPLOYEE 

This statement is importantl 

It must be attached to youi U. S. 
income tax return for 19 

See Initructloai on other eld* 



IwitiuiOLDING STATEMENT — 13 

Wage* Paid cod Income Tax Wihhald 



oaia»AL If I 

Do Not Loee Thi* Statement U 



Employee to whom paid (name and fuU addree.) \,^^, l^g 



A. W. RENNINGER 
275 WASHINGTON AVE. 
TROY, PA. 



EMPLOYER BY VmOM PAID (Name, addiesi, and S. S. identification No.) 



GENERAL MANUFACTURING COMPANY 
ENDICOTF. NEW YORK 



Social Security No. 



".iMFederal Income Tax 
Withheld, U Any 




NOTICE TO EMPLOYEE 

This statement is importantl 

It must be .attached to your U. S 
income tax return for 19 

See butructleni on other tide 



O 
O 
O 
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o 
o 
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NOTE: This form is used to illustrate form-to-form skipping, but the design does not contorm exactly 
to the W-2 Withholding Statement currently in use. 



Figure 116 
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Figure 117. Form to Form Skipping 

Wiring (Figure 117) 

Social security number is compared and the com- 
paring exit wired to carriage skip ID. It is unnec- 
essary to initiate a program start since totals are not 
required. Each new group is identified by a change 
in social security number and the comparing exit 
resulting from this change will cause skipping on 
the following cycle or before the first card of each 
group. The hole in channel 1 of the tape stops the 
skip. 

Two Part Form Skipping — Single Heading Forms 

In any operation in which heading and detail 
cards are used (Figure 118) the machine can be 
controlled to print the heading cards in the head- 
ing section of the form and the detail cards in the 
body section, as well as provide for overflow. 



SUPP 



C-V, 3 5-36 

Head X, D. Heading cards are usually identified 
by a significant punch which is normally wired 
from first reading to head X or D. When an 
impulse is received by one of these hubs it will 
indicate that the next card to be read is a 
heading card and will cause the machine to 
detail print during the following card feed 
cycle. The detail printing of heading cards will 
take place regardless of the setting of the list 
switch. These hubs also work in conjunction 



with skip control to control the carriage skip 
D and H hubs. 

When head control is impulsed, only the 
minor first card hubs are active during the 
print cycle of the first detail card following a 
heading card, regardless of program change or 
whether the program change is minor, inter- 
mediate, or major. 

Supp X, D (Slip press X, D). An X or D impulse 
received by these hubs suppresses program con- 
trol even though a change in group is recognized 
by the comparing unit. These hubs are normally 
wired from second reading to suppress program- 
ming between heading and body cards or be- 
tween various heading cards. 

Impulsing the suppress hubs does not prevent 
carriage skipping, however. For example, if a 
change in program were recognized between 
heading cards which have no control field and 
body cards which have, the program would be 
suspended but the activity of the HDT (head- 
ing to detail transferred) hubs would not. 



riSKIP— SHORT SKIP 
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pFM-SK-| 
I O O I 

N; 29-30; M-N, 31-32; M-0, 33-40; P, 37-38 

LC SK (Last Card Skip) . This switch must be wired 
ON if it is desired to skip to channel 1 at the 
end of the run. If it is not wired, the form on 
which the last line printed would remain in posi- 
tion for final totals. 

Skip Control. When these four common hubs re- 
ceive an impulse from comparing exit and head 
control is wired, an internal selector system is 
picked up to control the HH, HD, DH and DD 
as described below. 

HH (Head Card to Head Card) . Whenever a head- 
ing card at the second station is followed by a 
heading card at the first station, an impulse is 
emitted from the N (normal) hubs if there is 
no control change (skip control not impulsed) 
and from the T (transferred) hubs if there is 
a control change. 
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STATEMENT 



GENERAL MANUFACTURING CO- 



ENDiCOTT, N. Y. 



IN ACCOUNT WITH 



A. B. SMITH & CO. 
1025 E. MAIN ST. 
DAYTON, OHIO 



12 
2 

10 



REFERENCE 



21046 

28522 

5096 



CHARGES 



206.50 
134.62 



BALANCE DUE 



CUST NO. 




MO. 


DAY 


YR. 


7756 


5 


01 





1. CASH 

2. RETURN 

3. ALLOWANCE 



206.50 



134.62 
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Figure 118 
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When the HH transferred hubs are active, 
detail cards are missing, since detail cards should 
always follow heading cards. These hubs would 
normally be wired to carriage skip 1 so that the 
heading card always starts printing on the first 
line of the next form. 

HD (Head Card to Detail Card). Whenever a 
heading card at the second station is followed by 
a detail card at the first station, an impulse is 
emitted from the N (normal) hubs if there is 
no control change and from the T (transferred) 
hubs if there is a control change. HD normal rep- 
resents heading cards followed by normal cards 
of the same group and is normally wired to the 
skip reserved for the first body line. HD trans- 
ferred indicates missing detail cards of one group 
and missing heading cards of the following 
group and is usually wired to form skip (FM- 
SK) and to the carriage skip identifying the first 
body line. 

DH (Detail Card to Head Card). Whenever a de- 
tail card at the second station is followed by a 
heading card at the first station an impulse is 
emitted from the N (normal) hubs if there is 
no control change and from the T (transferred) 
hubs if there is a control change. DH normal 
represents cards out of sequence when conven- 
tional forms are used and should be wired to 
machine stop. DH transferred represents a 
change from one group to another and should 
be wired to carriage skip 1 so that the heading 
card of the new group will start printing on the 
first line of the next form. 

DD (Detail Card to Detail Card Transferred). De- 
tail to detail transferred emits an impulse when 
there is a control change between a detail card 
at the second station and a detail card at the first 
station. DD transferred represents missing head- 
ing cards of the next group and is normally 
wired to skip to the first body line of the next 
form. 

Overflow. (Detail to Detail Normal) . These hubs 
emit an impulse as the last body line of a form 
is detail printed or as a total is group printed. 
The last body line is determined by a punch in 



channel 12 of the tape. If heading cards are used 
these hubs are normally wired to the carriage 
skip hub assigned to the first body line. If head- 
ing cards are not used these hubs are wired to the 
first line of the next form, thus causing form to 
form ejection. 

Short Skip. Whenever an overflow occurs and the 
maximum distance is one inch or less, or when- 
ever a regular skip occurs and the maximum dis- 
tance's two inches or less, the interlock may be 
cancelled and skipping may be done without in- 
terrupting the normal printing speed of the ma- 
chine. This is done by impulsing one of the four 
sets of short skip hubs with the skip impulse 
representing the skip that is within the required 
distance. For example, if in form to form skip- 
ping the distance between the last printing line 
of one form to the first printing line of the next 
form is one inch or less, overflow may be wired 
to short skip as well as to channel 1; or if the 
skipping distance between the heading and body 
of a form is within two inches, HD normal may 
be wired to short skip as well as to the channel 
representing the first body line. 

When wiring to short skip, care should be 
taken that these hubs are not tied in with any 
impulse other than the one desired. 

FM-SK (Form Skip). A skip from the last heading 
line of one form to the first body line of the next 
form requires the carriage to skip more than one 
form length. The two common form skip hubs 
are provided for this purpose. The function of 
the form skip is to delay recognition of any skip 
stop until the corresponding position is reached 
on the following form. When form skip is im- 
pulsed, the ten brushes are inactive until a 12 
(overflow) hole is sensed, at which time they 
become active again. 

The impulse most frequently wired to form 
skip is HD transferred which represents missing 
detail cards of the first group and missing heading 
cards of the second group. Thus, the body of 
the first form and the heading of the second 
form must be skipped, preventing form spoil- 
age and allowing the manual insertion of missing 
data. 
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1 HD Normal 



Z. DH Transferred 



3. HH Transferred 



4, DD Transferred 



5. HD Transferred 
and form skip 



6. OVERFLOW 



7. DH NORMAL 



MACHINE STOP ' 



HTAbTNcT"" 

HEADING 1 
HEADING 1 



DETAIL 1 
DETAIL 1 

TOTAL 



HEADING 2 
HEADING 2 
HEADING 2 



(Missing Detail 
Cards) 



HEADING 3 
HEADING 3 
HEADING 3 



DETAIL 3 
DETAIL 3 
DETAIL* 3 

TOTAL 



(Missing Heading 
Cards) 



DETAIL 
DETAIL 
DETAIL 



HEADING 5 
HEADING 5 
HEADING 5 



(Missing Body 
Cards) 



(Missing Heading 
Cards) 



DETAIL 6 
DETAIL 6 

TOTAL 



HEADING 7 
HEADING 7 
HEADING 7 



DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 



(This sheet nnay or nnay 
not be identified.) 



DETAIL 
DETAIL 



Heading cards out 
of order. 



DETAIL 
HEADING 
HEADING 
HEADING 



Figure 119 



Analyzing a Form for Carriage Skip Wiring 

Before any carriage skip wiring is attempted, the 
form itself should be analyzed to determine all the 
conditions under which skipping might odcur. The 
form shown in Figure 119 would be analyzed as 
follows: 

1. A skip is required between the heading and 
body of the same form. The carriage hub repre- 
senting this condition is HD normal. 

2. A skip to the first printing line is required 
after the total prints or between the detail cards 
of one group and the heading cards of another. 
DH transferred represents this condition. 

3. When body cards are missing a skip from the 
heading of one form to the heading of the next 
form is required. The carriage hub representing 
this condition is HH transferred. 

4. When heading cards are missing, a skip from 
the body of one form to the body of the next form 
is required. The carriage hub representing this 
condition is DD transferred. 

5. When the body cards of one form and the 
heading cards of the next form are missing a skip 
from the heading of one form to the body of the 
following form is required. The hubs representing 
this condition are HD transferred and are used In 
conjunction with FM-SK (form skip). 

6. An overflow skip is required when there are 
more items than one form will accommodate. The 
hub representing this condition is overflow. (DD 
normal.) 

7. When heading cards follow detail cards of 
the same group, they are out of sequence. DH 
normal represents this condition. 

The seven conditions described in the above 
analysis provide a plan for the control of carriage 
skipping on the basis of heading control, that is, 
form to form skipping and skipping to the first 
body line. A further skip can be initiated before 
total printing to permit printing of the total on a 
predetermined line as illustrated on Figure 118. 
The wiring is shown in Figure 120. 

An analysis of the form should be made to de- 
termine whether the overflow skip is within the one 
inch limit and the regular skips are within the two 
inch limit. In the form shown in Figure 119, only 
the heading to detail skip is within that range and 
therefore may be wired to short skip. 
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Wiring (Figure 120) 

1. A minor program start is wired for customer 
number. The comparing exit is also wired to skip 
control which, together with head control wiring, 
makes an impulse available out of the HH, PiD, 
DH, or DD hubs for every possible combination 
of heading and detail cards. 

2. All heading cards have an X in column 75 
which is wired from first reading to head X. 



3. Channel 1 has been assigned to the first print- 
ing line. The following impulses are wired to car- 
riage skip ID to start a skip that will be stopped 
at the first printing line: HH transferred to initi- 
ate a skip when detail cards are missing (condition 
3 on Figure 119) and DH transferred to initiate 
a skip between one form and another (condition 
2). 

4. Channel 2 has been assigned to the first body 
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Figure 120. Two Part Form Skipping — Single Heading 
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line. The following impulses are wired to carriage 
skip 2X, D or I, to start a skip that will be stopped 
at the first body line: 

HD transferred, to initiate a skip when the de- 
tail cards of one group and the heading cards of the 
following group are missing (condition 5). This 
impulse is continued to fm-sk so that the hole in 
channel 2 will stop the skip only on the second 
form. Once form skip is impulsed all 10 channel 
skips become inactive until an overflow punch is 
sensed. 

DD transferred, to initiate a skip when heading 
cards are missing (condition 4). 

Overflow, to initiate a skip when there are more 
detail cards than one form will accommodate (con- 
dition 6). Since the skipping distance is greater 
than one inch, short skip cannot be wired. 

HD normal, to initiate a skip when the first 
body card is ready to be printed (condition 1). 
This impulse is continued to short skip since the 
distance between the heading and body is less than 
two inches. 

Advantage has been taken of the three entries 
to carriage skip 2 to prevent unwanted impulses 
from backing up into short skip and form skip. 
The X, D, or I carriage skip hubs may be used in- 
terchangeably so long as program steps (not in- 
rlijHino- nvprfloTW^ nrr»ffram<:^ dn not intervene, for 
when they do, the X and D hubs cause skipping 
after the total prints and the I hub before the 
total prints. 

5. Channel 5 has been assigned to the predeter- 
mined total line. The minor program exit is wired 
to carriage skip 5 I to initiate a skip before the 
minor total prints. If this impulse is wired to the 
X or D skip hubs, skipping would occur after the 
total prints. 

6. DH normal, which represents cards out of 
order (condition 7), is wired to stop so that when 
heading cards follow detail cards of the same group, 
the machine stops before the card out of sequence 
prints. If DH normal is wired to auto stop, the 
machine stops after the card out of sequence prints. 

7. Head suppress is wired from second reading, 
column 75, to suppress program changes when 
heading cards pass the second station. 



MULTIPLE HEADING GROUPS; OVERFLOW SHEET 
IDENTIFICATION 

The flexibility of the tape-controlled carriage 
for controlling skipping is illustrated in Figure 121. 
Provision is made on the form for five sections in 
the heading and two sections in the body. 

The first printing line is signalled by a punch in 
tape channel 1. The first line of the second head- 
ing is identified by a normal skip stop in channel 
2. Similarly, the first lines for shipping instruc- 
tions, terms, and miscellaneous data are signalled by 
punches in channels 3, 4 and 5, respectively. 

The first body line is signalled by a punch in 
tape channel 6 and the predetermined total line by 
a punch in tape channel 7. The cards shown in the 
heading may all be present or any one or more may 
be missing. If the heading cards are identified by 
a common X or digit, the detail cards may be iden- 
tified as No X. An identification X punched in 
the first card of each section causes skipping to the 
proper position of the form for printing in each 
section. 

The name appearing on the first line of the first 
form is repeated on overflow sheets. Other in- 
formation such as invoice date and number, as 
well as page number, shown on the first line will 
be discussed in the next problem. Several lines of 
identifying information may be printed on the 
overflow sheets. Storage units or counters may be 
used to store information to be printed on the over- 
flow sheets. 



£, 33-3'/ 

Overflow Program Start. The overflow program 
start hubs are wired from the overflow skip con- 
trol hubs (DD normal) to cause overflow pro- 
grams to be initiated and impulses to be made 
available out of the overflow program and over- 
flow couple hubs. 

O-Flow. There are two independent overflow hubs 
for each program step. When overflow program 
start is impulsed, the overflow program hubs be- 
come active in turn, beginning with the first 
step and continuing until the fifth step is reached 
or until stopped by the wiring of the last step 
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used to overflow end. These hubs are used to 
control the printing of overflow indication on 
overflow forms by wiring them to counter or 
storage read out. They may also be used to 



selectors for the purpose of expanding the regu- 
lar overflow programs. On machines on which 
these hubs are inactive, overflow couple impulses 
are supplied by PR CPL (program couple). 



O-FlOWi 
2 
3 



h 



O-FLOW END 
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AP-AU, 67-68 

control carriage skipping by wiring them to the 
carriage skip hubs for properly locating the form 
after the overflow indication. 

When overflow program hubs are active, the 
regular program hubs are not active. When both 
the regular program start and the overflow pro- 
gram start are impulsed at the same time, the 
regular program exits take precedence. In such 
a case, the overflow programs are usually can- 
celled by control panel wiring. 

Once the overflow program start is impulsed, 
progression of overflow steps will continue until 
stopped or until five steps have been taken, re- 
gardless of the setting of the special program 



Tj: 



l-U-^r. -ff 



tra r^xTQ'ft^/ 



desired, the fifth overflow step is wired to repeat. 
Although there are only two overflow program 
hubs for each step, they may be expanded by 
wiring all cycles impulses through the trans- 
ferred side of a co-selector picked up from over- 
flow couple. 



AP-AU, 79-80 

OF CPL (Overflow Couple). Each of these hubs 
emits an impulse at a specific overflow program 
step. Hub 1 emits for overflow program 1, hub 
2 for overflow program 2, and so on. The im- 
pulses are of longer duration than the overflow 
programs and are normally used to pick up co- 



AV, 69-72 



O-Flow End. The succession of overflow programs 
is stopped by wiring the last overflow program 
step required to overflow end. Normally, when- 
ever an overflow program is used it is associated 
with either minor, intermediate or major pro- 
gram start. When minor program only is used, 
minor program exit should be wired to over- 
flow end along with the last overflow program. 
This will cancel overflow steps 1 through 5, 
whenever both the overflow and the minor pro- 
gram start occur at the same time, since an over- 
flow to the next form would not be necessary. 
When overflow program is associated with in- 
termediate program start, the intermediate pro- 
gram exit should be wired to overflow end along 
with the last overflow program. When the minor 
program start occurs at the same time as the 
overflow program start, the minor total prints, 

steps. When the intermediate program start oc- 
curs at the same time as the overflow program 
start, the minor total prints, followed by the 
intermediate total, and all overflow programs 
are cancelled. 

When overflow program is associated with 
major program start, the major program 
exit along with the last overflow program is 
wired to overflow end. A minor program occur- 
ring at the same time as overflow program would 
be followed by overflow program steps. Inter- 
mediate programs occurring at the same time as 
overflow program would cause both the minor 
and intermediate totals to print followed by 
overflow program steps. When the major pro- 
gram start occurs at the same time as overflow 
program start, the minor, intermediate and ma- 
jor totals print and all overflow programs are 
cancelled. The overflow end hubs are never ac- 
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tive unless overflow program start has been pre- 
viously impulsed. Failure to wire overflow end 
hubs causes the machine to stop after the fifth 
program step and requires that the main line 
switch be turned off before the machine can be 
restarted. 

Wiring (Figure 122) 

1. All heading cards have a common X in col- 
umn 80. Head X is wired from first reading, and 
head suppression is wired from second reading. 

2. Minor and intermediate program start and 
skip control are wired from comparing exit, as 
shown. 

3. In addition to the common X for all head- 
ing cards, the first card of the shipping instruction 
group contains an X in column 76^ the first card 
of via contains an X in column 77, the terms card 
contains an X in column 78, and the miscellaneous 
data card contains an X in column 79. These X 
punches are necessary to cause skipping from one 
section of the heading to another. A skip between 
wld and sHl^ is caused by wiring ^Jd from first 
reading to carriage skip 2X. A skip between shi^ 
and via is caused by wiring ^^77 from first reading 
to carriage skip 3X. A skip between via and terms 
is caused by wiring X78 from first reading to car- 
riage skip 4X. A skip between terms and miscel- 
laneous data is caused by wiring X78 from first 
reading to carriage skip 5X. 

4. Since the skip between one section of the 
heading and another is never greater than two 
inches, short skip is wired from the X in the first 
card of each group. This prevents an idle cycle each 
time a skip is initiated in the heading. 

5. Channel 1 has been assigned to the first print- 
ing line. The following impulses are wired to car- 
riage skip ID or I to start a skip that will be 
stopped at the first printing line: 

Since the report is to be group printed, overflow 
program 1 is wired to skip to 1 I. This causes 
a skip to the first printing line after the last 
minor total on the form has been printed 
and before overflow program 1 is taken. If 
the report were to be detail printed, over- 
flow skip (ddn) could be wired to 1 I. 



DH transferred to initiate a skip to the first 
printing line after the intermediate total 
prints. 

HH transferred, to initiate a skip to the first 
printing line when detail cards are missing. 

6. Channel 6 has been assigned to the first body 
line. The following impulses are wired to carriage 
skip 6X, D or I to start a skip that will be stopped 
at the first body line: 

HD normal, to initiate a skip from heading to 
body. 

Overflow program 1, to initiate a skip to the first 
body line after the sheet identification infor- 
mation has been printed on an overflow sheet. 

DD transferred, to initiate a skip to the first 
body line when heading cards are missing. 

HD transferred, to initiate a skip to the first 
body line when there are missing detail cards 
of one group and missing heading cards of the 
following group. This impulse is continued 
to FM-SK so that the hole in channel 6 will be 
effective only after channel 12 has been 
sensed. The program control is suppressed by 
a heading X from second reading. 

7. Intermediate program is wired to carriage 
skip 7 I to initiate a skip to the predetermined total 
line before the total prints. 

8. An overflow program start is initiated by 
wiring overflow to overflow start. This wiring 
makes the overflow program steps active progres- 
sively from 1 to 5, every time the hole in channel 
12 is sensed. 

9. The name to be printed on the overflow sheet 
is wired into storage units A, B and C from second 
reading. Since alphabetic information is being 
stored, only the first eight positions may be used. 
The storage units are impulsed to accept the infor- 
mation by wiring X70 (first heading card) to stor- 
age IN A, B, and C. These three units are coupled 
for storing alphabetic information. 

10. Since more than two overflow exits will be 
needed, they are expanded by wiring all cycles 
impulses through the transferred side of co-selec- 
tor 4. The co-selector is picked up from over- 
flow couple 1. 

1 1 . The overflow sheet identification is read out 
of storage units A, B, and C by wiring overflow 
program 1 to immediate read-out. 
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12. The last overflow program used, (step 1) is 
wired to overflow end. Only one step is needed in 
this example to print the name on the first line of 
each overflow sheet. 

13. Intermediate program is wired to overflow 
end, so that if the intermediate program start and 
the overflow program start are initiated at the 
same time, the normal program steps are effective 
and the overflow program steps are cancelled. 

14. DH normal, which represents detail cards 
followed by heading cards of the same group (out 
of sequence), is wired to auto stop. 



INVOICE AND PAGE NUMBERING 

Every form passing through the machine may be 
identified by some number, usually an invoice 
number and a page number. Page numbers are 
usually printed consecutively to identify overflow 
sheets, while invoice numbers are printed repeti- 
tively for overflow sheets and consecutively for 
each invoice. The schematic analysis (Figure 123) 
shows both invoice and page number printed in 
the heading section of each form alongside the 
name. 




Invoice No. 123 is entered into a counter from a 
leader card. 



Read oiit and print invoice number on first card of group. 
Add 1 in page numbercoxmterand print on first card of group. 

Add 1 in page number counter on HDN but suppress 
printing. Page number counter now contains total of 2. 



Read out and print invoice number on overflow program 
1. Read out and print page number on overflow program I, 

Add 1 in page number counteron first card following over- 
flow. Suppress printing. Counternow contains total of 3. 



Read out and print invoice number on overflow on program I . 
Readout and print pagenunaberonoverflow program 1. 

Add 1 in page number counter on first card following 
overflow. Suppress printing. Counter now contains total 
of 4. 



Add 1 in invoice number counter on minor program. 
Suppress printing. Reset page number counter without 

p rinting . 

Read out and print invoice number on first card of 
group. Add 1 in page number counter and print on 
first card of group. 



Figure 123 
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The functions of the carriage tape channels are 
as follows: 

Channel 1 to locate the first printing line on 
which the name, invoice and page number 
print. 
Channel 2 to locate the first body line. 
Channel 8 to locate the predetermined total 

line. 
Channel 12 to locate the overflow line. 

The invoice number, which may begin with 
1 or any predetermined number, is entered into a 
counter from a leader card punched with the last 
invoice number used. The invoice number is print- 
ed on the first heading line of each invoice by im- 
pulsing the invoice counter to read out on the cycle 
following the minor program change (first card of 
each group). The invoice number is printed on 
the first heading line of each overflow sheet by 
impulsing the invoice counter to read out on 
overflow step 1. 

The invoice number is increased one on every 
minor program change in preparation for the 
next invoice to follow. The invoice number coun- 
ter is reset on a final total. 

The page number 1 is printed on the first heading 
line of each invoice by impulsing the page number 
counter to add 1 on the cycle following the minor 
program change. A 1 is added in the page number 
counter on a HDN condition (heading to detail 
normal) to increase the number to 2 in prepara- 
tion for a possible overflow sheet to follow. The 
page number prints on the first overflow step of 
each overflow sheet. 

A 1 is added in the page number counter on 
the cycle following overflow program 1 , to raise the 
page number by 1 in preparation for a possible sub- 
sequent overflow sheet to follow. The page number 
counter is reset on each minor program. 

Wiring (Figure 124) 

Explanation of the wiring in this example is 
divided into three parts: invoice number printing, 
page number printing, and carriage wiring. 

A. INVOICE NUMBER PRINTING 

1. The field to be compared is wired to the 
comparing unit and the comparing exit is wired 
to minor program start and skip control. 

2. The invoice number will be entered into 



counter 1 from a leader card (X40). The three 
high order positions are wired from second reading 
directly to counter 6 entry. 

3. The leader card X is wired from first reading 
to the pickup of pilot selectors 4 and 5. The units 
position of invoice number is wired through the 
transferred side of pilot selector 4 to the units 
position of counter 6 entry. A cycle count impulse 
is wired through the normal side of the selector to 
the units position of counter 6 entry. Thus, coun- 
ter 6 is connected to column 68 for X40 (leader 
cards) and to the cycle count impulse on all other 
cycles. 

4. All entries into counter 6 are subtracted so 
that advantage may be taken of the minus feature 
of the R or — hub for printing a dash between 
the invoice number and page number. 

The number from the leader card is subtracted 
by wiring card cycles through the transferred 
side of pilot selector 5 to counter 6 minus. Card 
cycles is also wired through the transferred side 
of pilot selector 5 to the direct entry of counter 
6 so that the 1 will not print at this time. 

5. The invoice number is increased 1 each time 
a change in account is recognized, by wiring the 
minor program level to counter 6 minus. The 
program is also wired to direct entry, so that the 
1 will not print at this time. 

6. Negative balance on is wired to negative 
balance control so that the complement invoice 
number will be converted to a true figure. 

7. Because the R or — symbol switch is not 
connected, a minus sign impulse will be available 
out of the R or — hub of counter 6 for every 
print cycle. The impulse is directed to normal 
print entry 73 to supply a dash between the in- 
voice and page number. 

8. CI and C are connected normally. 

9. The invoice number is read out of counter 
6 on the cycle following the minor program change 
by wiring an all cycles impulse through the trans- 
ferred side of pilot selector 15 to counter 6 read 
out. Pilot selector 15 is impulsed to pick up 
through its D hub from minor program. The 
selector transfers on the following cycle. This 
wiring takes care of the printing of invoice number 
on the first sheet of each invoice. The invoice 
number is also read out on the first overflow pro- 
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gram step for the purpose o± printing invoice 
number on each overflow sheet. 

10. The invoice number counter is cleared at 
the end of the run by depressing the final total 
key. 

B. PAGE NUMBER PRINTING 

1 1 . The cycle count impulse is wired to counter 
15 entry. Counter exit is wired to counter con- 
trolled print 74 and 75. 

12. A 1 is printed and added into the page num- 
ber counter on the first heading card of each group 
by wiring a card cycles impulse through the trans- 
ferred side of pilot selector 1 5 to counter 1 5 plus. 
Pilot selector 1 5 is picked up from minor program 
wired to its D hub. The selector picks up on the 
cycle following the minor program cycle. 

13. A 1 is added by direct entry into the page 
number counter on the cycle following a heading 
to body skip by wiring card cycles through the 
transferred side of pilot selector 10 to the plus 
of counter 1 5 . This increases the page number by 
1 in preparation for printing on the first overflow 
sheet. Card cycles is also wired through the trans- 
ferred side of pilot selector 10 to the direct entry 
of counter 15. Pilot selector 10 is picked up by 
wiring hdn to the D pickup of the selector. 

14. A 1 is added by direct entry into the page 

number counter on the cycle following overflow 

.1 • • 11 _ ,1 _ ,1 -1. ^1,. *..._, 

program i oy wiring an cycies uuuugn uic niiiia- 

f erred side of pilot selector 13 to counter 15 plus. 
This increases the page number by 1 in prepara- 
tion for printing on a possible second overflow 
sheet. All cycles is also wired through the trans- 
ferred side of pilot selector 13 to the direct entry 
of counter 13. Pilot selector 13 is picked up by 
wiring overflow program 1 to the D pickup of 
the selector. 

15. Negative balance off (counter 15) is wired 
to negative balance control. 

16. CI and C are wired normally. 

17. Page number is read out of counter 15 on 
the first overflow step for the purpose of numbering 
each overflow sheet. 

18. The page number counter is reset without 
printing (direct reset) on a minor program cycle. 

19. The last overflow program used (step 1) as 
well as the last regular program used (minor) is 
wired to overflow end. 



C. CARRIAGE 

20. DHT is wired to ID to cause skipping to 
the first heading line of the next form, following 
the printing of the minor total. 

21. Overflow is wired to 1 I to cause skipping 
to the heading identification line on an overflow. 

22. Heading to body skipping is caused by 
wiring hdn to 2D. 

23. Overflow program 1 is wired to 2X to 
cause skipping to the first body line after the 
overflow identification is printed. 

24. A skip to the predetermined total line is 
obtained by wiring minor program to carriage 
skip 8 I. 

25. Overflow programs are initiated by wiring 
overflow (DD normal) to overflow program start. 
Overflow program 1 is expanded through co- 
selector 3. 

The sheet identification information could be 
stored in either the storage units or in counters. 
It would be read out for printing on the first 
overflow step. 




Figure 125. S^ven Overflow Lines 
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IDENTIFYING OVERFLOW SHEETS WITH MORE 
THAN ONE LINE 

Overflow sheets may be identified by any num- 
ber of lines within the capacity of the machine to 
store them. The identifying information may be 
alphabetic or numerical and may come from any 
designated card in the group or from the emitter 
under proper control. 

This example shows the wiring required for 
printing seven overflow lines. Normally, overflow 
programs continue until stopped or until step 5 has 
been reached. If more than five overflow steps are 
required, special program must be on and repeat 
must be wired. 

Wiring, Identifying Overflow Sheets v/ith Seven 
Lines (Figure 125) 

1. Special program is wired on. 

2. Only minor program start is wired. Since 
special program is wired on and only one regular 
program step is desired, the minor program is wired 
to minor stop. It is also wired to overflow end, to 
stop the progression of overflow programs when- 
ever both the minor and overflow program start 
hubs are impulsed at the same time. The channels 
used for these two functions are impulsed from 
all cycles. 

3. When special program is wired on, the over- 
flow program channel entries must be impulsed 
from all cycles. If more than five overflow steps 
are to be taken, as in this example, the all cycks 
impulse must be selected. 

Overflow step 5 is wired to the D pickup of pilot 
selector 9. The selector will be normal for the first 
five steps and transferred for the remaining over- 
flow steps. An all cycles impulse is wired through 
the normal side of the selector to channel entry 1 5 
and through the transferred side of the selector to 
channel entry 16. 

4. Overflow step 5 is wired to repeat. 

5. Overflow step 7 is wired to overflow end to 
stop the progression of overflow steps. 

6. Each overflow program (1-7) would nor- 
mally be wired to control read out of a different 
storage unit or counter. 



VARIABLE LENGTH OVERFLOW 

Normally, when a program change and an over- 
flow occur at the same time, an overflow skip will 
not occur until all totals have been printed. In 
some applications, such as billing, enough space 
must be allowed to print the total amount of the 
invoice or bill, even after the overflow line has 
been reached. This space may vary anywhere from 
two to six lines and means that each form nor- 
mally loses up to one inch of printing space when- 
ever regular overflow occurs. 

If a total occurs as the overflow line is reached, 
the overflow program steps take precedence over 
the regular minor. Intermediate and major pro- 
gram steps. This allows the overflow program 
steps to be used for sheet identification purposes 
before the totals print in the body of the next 
form. This operation requires the use of the over- 
flow transfer and the exit 9 hubs (tape channel 9) . 



fEXIT-9-, 



P, 39-40 

Exit 9. These hubs emit an impulse whenever a 
hole is read In channel 9. A hole is punched in 
this channel of the tape one line below the last 
position on the form which can be printed 
with detail information and still allow space 
for all totals. Information can be printed to the 
maximum capacity of the form, but should a 
control change occur at or below the position 
identified by a 9 punch, all totals wUl be printed 
on the overflow sheet. To accomplish this, the 
exit 9 is wired to overflow transfer through a 
properly controlled selector. 

Channel 9 of the tape may also be used to save 
interlocking for the last two inches of a long skip 
under certain conditions. For example, in a skip 
of eleven inches, the interlocking time for the 
last two inches may occasionally be saved by 
punching a hole in channel 9 of the tape, two 
inches back from the next printing line, and by 
wiring exit 9 to short skip. The time that the 
hole in channel 9 is read will determine whether 
or not a cycle is saved. 
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HEADING 1 



DETAIL 1 

DETAIL 1 

DETAIL 1 

DETAIL 1 

DETAIL 1 

DETAIL 1 

DETAIL 1 

MINOR TOTALS 



A. Major program change 
occurred before channel 9 was 
sensed. All totals print on last 
MAJOR TOTAL* ^°""' Overflow transfer is not 
impulsed. 



INTER TOTAL* 



HEADING 2 
HEADING 2 
HEADING 2 



DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 



IDENTIFICATION 2 



B. Overflow transfer la Impulsed 
as channel 9 is sensed. Major 
program change occurred after or 
at the same time that channel 9 
was sensed. Overflow to first 
printing line. 



MAJOR TOTAL* 



All totals print on the overflow 
sheet. To make these regular 
programs operative after the 
overflow programs have been 
taken, repeat must be wired. 



HEADING 3 
HEADING 3 
iEADIinG 3 



DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 
DETAIL 



C. Normal overflow. 
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Figure 126 



Overflow Transfer. These hubs receive impulses 
from exit 9 to cause a transfer from regular to 
overflow programs whenever a hole in channel 9 
has been sensed. This transfer takes place imme- 
diately but the overflow program exits are not 
eflfective until program start is impulsed. The 
normal program cycles will follow provided 
overflow end and program repeat are impulsed. 
Normally, the regular programs take precedence 
over overflow programs. When overflow transfer 
is impulsed, however, the overflow programs 
take precedence over the regular programs. Once 
overflow transfer is impulsed, it will remain 
active until overflow end is impulsed. The over- 
flow transfer hubs are exits during every over- 
flow cycle. 

Variable Length Overflow Analysis (Figure 126) 

Channel Assignments: 

1 and 2 First printing line. 

8 First body line. 

9 Overflow transfer line. 
12 Normal overflow. 

Channel 9 is punched on the same line on which 
the last detail item prints within the major group. 
Thus, if a major program change occurs at or after 
the channel 9 has been sensed, all totals will be 
printed on the overflow form. 

A. The first form identifies a major program 
change that occurred before channel 9 was sensed. 
Hence, all totals print on the same form that con- 
tains the last of the detail items for that group. 

B. The second form identifies a major program 
change that occurred at or after the time channel 
9 was sensed. This would mean that there was not 
enough room on the form to accommodate all the 
totals, so they are printed in the body of the over- 
flow sheet. Overflow transfer is impulsed at the 
time channel 9 is sensed and remains active until 
overflow end is impulsed. This is true even though 
there is no program change and the regular over- 
flow channel 12 is sensed. 
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Because a major program occurred at or after 
channel 9 was sensed, a transfer from regular to 
overflow programs takes place. The overflow pro- 
grams are used to skip to the first printing line, 
where the overflow sheet is properly identified, and 
to skip to the first body line where the totals are 
printed. 

In order to pick up again from step 1 (regular 
minor program) after having reached step 2 in the 
overflow programs, the last overflow step used must 
be wired to repeat. 



C. The fourth form shows a regular overflow 
condition which is not in any way affected by 
channel 9. 

Wiring, Variable Length Overflow— Detail Printing 
(Figure 127) 

The wiring for variable length overflow shown 
in Figure 127 concerns detail printing only. The 
wiring for variable length overflow with group 
printing is shown in conjunction with the side by 
side "sold to, ship to" invoice printing described 
under Invoice Preparation. 
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Figure 127. Variable Length Overflow, Detail Printing 
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1. The major comparing exit hubs are wired to 
major program start, to skip control, and to the 
D pickup of pilot selector 1. 

2. Exit 9 is wired through the normal side of 
pilot selector 1 to overflow transfer. The overflow 
transfer hubs will receive an impulse whenever 
channel 9 is sensed before or at the same time a 
major program change occurs.. 

3. If a major program change should occur any 
time after or at the same time that channel 9 has 
been sensed, the regular programs are made inac- 
tive and the overflow programs are made active. 
Two overflow steps are taken. Step 1 is used for 
the following functions: 

a. To cause a skip to the first printing line of 
the next form by wiring to carriage skip 2 I. 

b. To cause the sheet identification informa- 
tion to be read out of storage unit D by wiring 
to the immediate out of the unit. 

c. To cause overflow end to be receptive to 
any following overflow step by impulsing over- 
flow program start. Normally the overflow 
program start is impulsed from the carriage 
overflows hubs. In this instance the overflow 
channel (12) has not yet been read. Because 
the overflow end hubs are not receptive until the 
cycle following that from which overflow pro- 
CTram start is imnulsed. two overflow steos are 
required in this example. 

4. Step 2 is used for the following functions: 

a. To cause a skip to the first body line after 
the overflow sheet identification cycle by wiring 
to carriage skip 8 I. 

b. To cause the regular program steps to fol- 
low the channel 9 overflow program steps by 
wiring to repeat, through the transferred side 
of pilot selector 1. The selector prevents the 
repeat from becoming operative on regular over- 
flow program steps. 

c. To stop the progression of overflow steps 
by wiring to overflow end. 

5. Overflow program start is wired normally. 

6. DH transferred is wired to carriage skip ID 
to cause a skip to the first printing line whenever 
new heading cards are recognized. HD normal is 
wired to carriage skip 8D to cause a skip to the 
first body line between heading and detail cards. 



7. Sheet identification information is entered 
into storage unit D from the first card of each 
group by wiring major program to storage in X. 

8. The last regular program used is wired to 
overflow end. 

Two channels are used to locate the first print- 
ing line in this example. Channel 1 D is wired 
from DH transferred and channel 2 I from over- 
flow step 1. This is necessary because when the 
D or X hubs are impulsed skipping is delayed until 
all programs have been taken. 

To isolate the two types of skips, overflow and 
DH transferred, two separate channels are used. 
In this way an immediate skip wired to channel 2 
will occur regardless of what channel 1 is impulsed 
to do. 



INVERTED FORM OPERATIONS 

Voucher checks, such as the one illustrated in 
Figure 128, are known as inverted forms because 
detail cards are printed first, followed by heading 
cards. This type of operation is necessary when 
totals from the detail cards must be printed with 
heading information. In this example, check iden- 
tification and amount are printed with an address 
on a check. 

The tape for an inverted form is punched in the 
same manner as the tape for the conventional 
form. The first printing line, which is also the 
first body line, is identified by a hole in channel 
1, the last printing line of the body (overflow) 
by a hole in channel 12. The predetermined total 
line and the first heading line are identified by 
holes in other channels. 

Although the D and H identifications are the 
same (D for detail and H for heading) as for 
conventional operations, the normal and trans- 
ferred skip control exits have different uses, in 
some instances, for inverted form operations. This 
is due to the fact that heading and detail cards 
are in reverse order. DH normal indicates normal 
change from detail to heading cards and is wired 
to channel 2 (first heading line). HD transferred 
indicates the end of one group and the beginning 
of another and is wired to channel 1 (first print- 
ing line) . 
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The most noticeable difference lies in the form 
skip wiring and tape punching. DH transferred 
indicates missing heading cards of one group and 
missing detail cards of another. The DH trans- 
ferred hub would therefore be wired to channel 
2 and also to pick up a selector so that form skip 
may be impulsed after the intermediate total 
prints, to insure printing the heading cards on the 
next form. In conventional operations, when form 
skip is wired, first body line channel is not opera- 
tive until the overflow punch (channel 12) has 
been sensed. Channel 12 cannot be used in this 
manner when preparing inverted forms since it 
precedes the channel representing the first heading 
line of the same form. Channel 10 is used in its 
place and is punched on the same line as channel 



1. The tape will therefore have two holes punched 
on the first printing line, one in channel 1 and the 
other in channel 10. 

The inverted form toggle switch works in con- 
junction with channel 10. When it is off (con- 
ventional forms) channel 10 operates as a normal 
stop. When the switch is on (inverted forms) 
channel 10 can no longer be used as a stop. In- 
stead, it is used to close the first 9 channel brush 
circuits which were previously opened by form 
skip. In other words, when form skip has been 
impulsed none of the remaining stops for that 
form will be operative. Once channel 10 has been 
sensed, which will take place on the next form, 
all channel stops will be operative. In the case of 
the DH transferred conditions, (missing heading 
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cards of one and missing detail cards of another 
group) a skip will take place to the first body line 
of the second form instead of the first form. 

Wiring (Figure 129) 

1. All address cards have an X in column 80, 
which is wired from first reading to head X. It is 
also wired from second reading to head control 
suppress to suppress the program cycles on a major 
change. 

2. The amount paid is wired from second read- 
ing to counter 8 where it is detail printed. Counter 
8 is impulsed to add from card cycles, which is 
active for body cards only. 

3. A program change is recognized between 
body and heading cards by the X wiring to in- 
termediate program start. After the last body 
item is printed, the intermediate program start is 
impulsed, causing a minor and an intermediate 
program change. On the minor program the total 
of the amount paid is printed in the statement 
portion of the form. The minor program is wired 
to counter read-out so that the total will remain 
in the counter and print on the intermediate pro- 
gram. The second printing takes place on the 
check. 

4. The intermediate program is wired to car- 
riage skip 6 I which causes a skip to the predeter- 
mined total line (check amount) before the 
intermediate total is printed. The second total is 
identical to the first and represents the amount 
of the check. 

5. Counter 8 is read out and reset on an in- 
termediate program. 

6. Vendor number is wired to comparing entry 
and the comparing exit to major program st-art 
and skip control. 

7. The following impulses are wired to chan- 
nel 1: 

DD transferred (missing head cards) 

HD transferred — skip from one form to 

the other after head cards print. 
Overflow. 

8. The following impulses are wired to chan- 
nel 2: 

DH transferred (missing heading cards of 
one group and missing detail cards of an- 
other group). 



DH normal — to cause skipping to the first 
heading line after the check total prints on 
the predetermined total line. This impulse 
is continued to short skip, since the distance 
is less than two inches. 

HH transferred (missing detail cards). 
When a program change occurs between 
heading cards, a skip takes place to the 
heading of the next form. 

9. HD normal represents cards out of sequence. 
This impuls'e is wired to stop the machine. 

10. DH transferred (missing heading cards of 
one group and missing body cards of the following 
group) cannot be wired directly to form skip if 
the totals for the detail cards are to be printed. 
Both the minor and the intermediate totals are 
printed, in the example, before the form skip be- 
comes operative. This is accomplished by wiring 
DH transferred to the D pickup of pilot selector 
2. The intermediate program level is then wired 
through the transferred side of the selector to 
form skip. The intermediate program impulse is 
further conditioned through the 11-12 side of a 
column split to allow only the late portion of the 
cycle to reach the C of the selector. 

The form skip will therefore become operative 
after the check total prints and all channels will 
become inoperative until both the 1 and 10 holes 
are sensed. The first channel 2 after 1 and 10 will 
then stop the skip. 

11. Although major program start is impulsed, 
only two programs are taken becarse the inter- 
mediate level is wired to common program stop. 
This wiring stops the progression of program steps 
immediately. This is possible because the major 
program is used exclusively to control carriage 
functions in this example, with no use being made 
of the major program level. 



FLOATING DOLLAR SIGN AND 
CHECK-PROTECTING ASTERISK 

The Type 407 provides two methods of check 
protection, the floating dollar sign and the check- 
protecting asl:erisk. A dollar sign may be made to 
print immediately to the left of the high order 
significant digit. For example: 
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Check protection may also be accomplished by 
printing asterisks to the left of the high order 
significant digit as shown below: 
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p» CTRL-. 

5/, 33-34 

*Ctrl. These hubs are used primarily to control 
the printing of check-protecting asterisks. They 
are always wired to the pickup of a co-selector. 
All the zero print control hubs for the positions 
in which the asterisks are to print are connected 
through the normal side of the co- selector and 
the transferred hubs are laced from one to the 
other. Once a print wheel begins to turn be- 
cause of the presence of a significant digit, no 
asterisk can print to its right. They print to 
the left of the high order significant digits. 
Operating principles of the asterisk control fea- 
ture are described below. 

1. An impulse is emitted from every lower zero 
print control hub at no-zone time. If the no-zone 
impulse can reach the fuse, a check-protecting 
asterisk will print. 

2. When a significant digit is printed, an inter- 
nal connection is made from the lower zero print 
control position to the fuse. 

3. In the schematic shown below, the no-zone 
impulse from zero print control position 42 can 
reach the fuse as follows: 

a. through the transferred side of the selector, 

b. to the transferred selector position at the 
right over the crosswiring, 

c. through the transferred side of the selector 



to the lower zero print control hub for posi- 
tion 43, where it can reach the fuse over the 
internal path set up by the digit 8. 



CO SELECTOR I 




The impulse from position 41 can reach the fuse 
in a similar manner, by passing over two positions 
of the transferred side of the selector to zero print 
control position 43. The selector is picked up from 
*CTRL, and is necessary so that the lower zero 
print control hubs will be connected at no-zone 
time only; at all other times they are wired to the 
upper hubs through the normal side of the selector. 



I 



BK, 35-40 



& or -. The six common & or - entry hubs are 
direct connections to complete the circuit for 
11 or 12 impulses only. They are normally 
wired from the zero print control hubs to con- 
trol the printing of the ampersand symbol when 
a 12 only is sensed and a minus symbol when 
the 11 only is sensed by the print wheels, re- 
gardless of the presence of significant digits. 
They are sometimes wired to print other sym- 
bols containing an 11 or 12 impulse, when 
those symbols are wired to the print wheels. 



BJ, 35-40 

''Entry. These hubs are wired from the zero print 
control hubs to print asterisks to the left of 
high order significant digits or to print asterisks 
for zero balances. 

Wiring, Floating Dollar Sign for Detail Print Cycle 
(Figure 130) 

1. The dollar field, columns 10-14, is wired 
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from first reading through the normal side of co- 
selector 1 to the D pickup of the first five pilot 
selectors. Co-selector 1 is picked up from split 
column control 1 to permit pilot selector pickups 
to be effective only for digits 1 through 9. 

2. The amount field is wired from second read- 
ing to normal print entry, along with the decimal. 

3. The $ is wired through the first five pilot 
selectors to normal print entry 5-10. When there 



is a significant digit in column 10 the $ reaches 
print wheel 6; when there is a significant digit 
in column 11 and not in column 10, the $ reaches 
print wheel 7; and so on. 

4. Lower zero print control hub 6 is wired to 
the & or - hubs so that the $ will print. Normally 
the zero print control hub is wired back to the 
units zero print control and the high order posi- 
tion of the field is not wired. In this example, 
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Figure 131. Floating Dollar Sign, Total Print 
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since the $ might print in any position, all zero 
print control hubs for that field must be con- 
nected. 

The & and - hubs are used because they do not 
accept zero impulses. They do accept 11 impulses 
(the zone punch for the $), thereby allowing the 
dollar symbol but not the zero to print to the left 
of significant digits. 

Wiring, Floating Dollar Sign for Total Print Cycle 
(Figure 131) 

1 . The amount field is wired to counter 2 which 
is impulsed to add for every card. 

2. Minor program start is initiated and the spe- 
cial program switch is wired on. An all cycles 
impulse is wired to channel entry 3. Counter 2 
is reset and the program progression is stopped on 
the second level. 

3. Co-selector 1 is picked up for 0, 11, 12 time 
on the first program level, by wiring either the 
storage in alphabet exit hubs or split column con- 
trol 1 through the first step of channel 2 to the 
selector pickup. The selector will be transferred 
for 0, 11, 12 and will be normal for digits i to 9. 

4. The three high order positions (dollars) of 
counter punch exit 2 are wired to the D pickup 
of pilot selectors 1, 2 and 3 through the trans- 
ferred side of co-selector 1. The counter punch 
exits emit both digit and zero impulses every ma- 
chine cycle. The digits are filtered out on the 
first level through co-selector 1. On the second 
program level, pilot selector 1 will transfer when 
there is a zero in the high order position of the 
amount, pilot selector 2 will transfer when there 
is a zero in the second high order position of the 
amount, and so on. The selectors will be normal 
when there are significant digits in these corres- 
ponding positions. 

5. The $ is wired through step 2 of channel 1 
to the common of pilot selector 1. It reaches nor- 
mal print entry 8 when there is a significant digit 
in the high order position of the amount. It 
reaches normal print entry 9 when there is a sig- 
nificant digit in the second high order position of 
the amount but not in the high order position. It 
reaches normal print entry 10 when there is a sig- 
nificant digit in the third high order position but 



not in the two high order positions. It reaches 
normal print entry 11 when no dollar position 
contains a significant digit. 




Figure 132. Check-Protecting Asterisk 
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6. Lower zero print control hub 8 is wired 
through the second level of channel 4 to the & 
and - hubs, so that dollars and not zeros will print 
to the left of. significant digits only on the total 
cycle. The remaining zero print control wiring is 
normal. 

Wiring, Check-Protecting Asterisks (Figure 132) 

1. The field to be accumulated is wired to 
counter 8 entry and from the exits to counter- 
controlled print. 

2. Co-selectors 1 and 2 are picked up from "'' 
control hubs. They will be normal for 9 through 
12 and transferred in time to control the check- 
protecting asterisk. 

3. Zero print control 72-80 are connected 
through the normal side of co-selectors 1 and 2. 
An asterisk will print to the left of the high order 
significant digit through the transferred side of 
these selectors which are connected together. If 
no significant digit is present, asterisks will not 
print. 

4. If asterisks are also to print for zero balances, 
all of the transferred positions of co-selectors 1 
and 2 are wired to asterisk entry. 

SINGLE SHEET FORM FEEDING; 
SELECTIVE SPACING 

O ^_ ,-.,. 1.,, C.J •„.^,. ..1.. ... - ,-1.-„. ,- 

oixNOJ^n 51-iJbtis i^dii ue J.CU iixnj tiic iiiiiciiiiic 

by placing each form on the paper table in back 
of the platen. These forms must be suflSciently 
flexible so that they will bend around the platen 
without catching the leading edge of the form on 
the ribbon. Sufficient heading space should be 
allowed so that the tear bar may hold down the 
top of the form before printing is started. The 
setting of both the front and rear paper guide 
assemblies is the same as described under Tear 
Bar. In this operation the tear bar is substituted 
for the above platen feed device. Each form 
is placed on the paper table, and positioned auto- 
matically to the first printing line by depressing 
the restore key. 

As shown in Figure 133, a hole must be punched 
in the tape four lines below the bottom edge of 
the form. Any available channel can be used that 
is not already used for other purposes. The pur- 
pose of this skip stop punch is to insure ejection 
of the sheet from the platen upon sensing either 
an overflow or a program change. The tape must 



be cut 16 lines beyond the last hole punched, to 
compensate for the distance which a single sheet 
must travel around the platen before it can be ad- 
vanced to the top edge of the form. Depression 
of the restore key feeds the single sheet from the 
paper table to the first printing line. 

There are two different conditions under which 
a single sheet form can be ejected, program change 
or overflow. The form shown in Figure 133 does 
not require overflow ejection. Whether the form 
is ejected because of an overflow or because 
of a program change, it is not only necessary to 
stop the skip but also to stop card feeding. 

Figure 133 demonstrates also the use of selective 
spacing, since each card always prints in a pre- 
determined position which varies in distance from 
one to seven spaces apart. For this operation the 
SEL hubs on the control panel and channel 11 on 
the carriage tape are used. 

-SPACE 

K-L, 73 



F 



Selective Space. All line spacing may be controlled 
by the sel hubs and a hole in channel 1 1 of the 
tape. More particularly, however, these hubs and 
channel 11 are used to control triple spacing or 
selective line spacing up to a maximum of seven 
lines. In some operations specific X's or digits are 
not available to control carriage skip, yet the 
cards must be printed in a particular place on 
the report. In such cases, the cards must be ar- 
ranged in their proper order, the sel hubs must 
be connected, and the carriage tape must be 
punched in channel 1 1 for every line to be 
printed. 

When the selective space hubs are connected, 
the carriage is stopped by reading a hole in chan- 
nel 1 1 . The single and double space hubs normally 
perform this function. The printing of every 
card will then be under the control of the 11 
punch in the tape. "Whenever the desired spac- 
ing (including overflow skipping) exceeds three 
lines but no more than seven, both space sup- 
press and extra must be impulsed from card 
cycles. 

Triple spacing on the Type 407 is accom- 
phshed by connecting the sel hubs and by 
punching a hole in channel 11 on every third 
line of the tape, including the line on which the 
total prints. 
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AUTOMOBILE INSURANCE COMPANY 

ANY CITY AND STATE 



DECLARATIONS 



ITEM 1 NAME OF ASSURED 

JOHN DOE POLICYHOLDER 



POUCY NUMBER 

471141537 



.1025 MAPLEWOOD DRIVE 
.ENDICOTT, N. Y. 



ASSUREOS OCCUPATION OR BUSINESS 

-MERCHANT 



TYPE OF ASSURED 
- ASSURED IS: INOiviDutL ! 



CORFOUTtON I 



nUTNERSHIP 



D 



PURPOSE (SEE ITEM 71 

•UtlNCtS Oil PLEASURE 



COMMERCIAL 



D 



ITEM 2 POLICY PERIOD 

FROM JUNE 2 19 



TO JUNE 2 



ITEM 3 DESCRIPTION OF AUTOMOBILE 



■BUICK 



SEDAN 



SUP 



1947 



CUTE PURCHASED 



MOTOR NUMBER 



.JUNE 47 



7164261645 



SERIAL NUMBER 



1A5431253107 



PURCHASE PRICE 



2087 



ITEM 4 SCHEDULE or coverages, the INSURANCE AFFORDED IS ONLY WITH RESPECT TO SUCH AND SO MANY OF THE FOLLOWING COVERAGES AS ARE INDICATED BT 

SPECInC PREMIUM CHARGE OR CHARGES. THE LIMIT OF THE COMPANY'S LIABIUTT AGAINST EACH SUCH COVERAGE SHALL BE AS STATED HEREIN. SUBJECT TO 
ALL OF THE TERMS OF THIS POLICY HAVING REFERENCE THERETO. 



LIMITS OF LIABIUTY 



BODILY INJURY 



$100 .000 

EACH PERSON 



$300 .000 $5,000 $ 5 00 CASH VALUE 

EACH ACCIDENT EACH, ACCIDENT EACH PERSON 



S 100 

DEDUCTIBLE 



$24.00 



$5.00 



$7.00 



WINDSTORM 



$28.00 



S 64.00 



ITEM 5 



THE AUTOMOBILE WILL BE PRINCIPALLY GARAGED IN THE TOWN. CITY. COUNTY AND STATE. SIT FORTH IN ITEM 1 UNLESS OTHERWISE SPECIFIED HEREIN: 



HALLSTEAD, PA. 



AUTOMOBILE INSURANCE COMPANY 



Counterngned by_ 



Figure 133 



157 



158 



TYPE 407 ACCOUNTING MACHINE 



:;^^^H 



::i: : xi : xyiiiiiiiiii 

I COMMA D1CIm\. I S— i— ^^L^ NEGATIVE S lALANCE ">- 

■■•IM2^^-»COlUMN SP[<TS ' 

y:lllll\ll 



COUPLING fxlT-PllOI SElECIOIiS- 





10 INTEB J 2 INI 

Figure 134. Single Sheet Form Feeding; Selective Spacing 



Wiring, Single Sheet Form Feeding (Figure 134) 

1. Minor program start is wired normally. 

2. When a program change occurs, the sheet is 
ejected from the machine by wiring a minor pro- 
gram to carriage skip 5 I. A hole is punched in 
channel 5 of the tape four lines below the bottom 
edge of the form. If the report required that a 
total be printed before the form ejected, minor 
program would be wired to 5D or 5X. 

3. Card feeding is stopped when skipping is 
caused by a minor program change, by wiring the 
minor program to stop. 

4. For reports on which an overflow could 
occur, overflow is wired to carriage skip 5X, or 
5D as shown by the dotted wiring. 

5. Card feeding is stopped when skipping is 
caused by an overflow condition, by the wiring 
of the carriage overflow hubs to auto stop, as 
shown by the dotted wiring. When a new sheet 
is inserted in the carriage, the restore key is de- 
pressed and the sheet will automatically position 



itself at the first printing line. On the run-in, 
the machine will stop because of the run-in reset 
programs, but the sheet will not be ejected. It is 
only necessary to press the start button to resume 
operations. 

6. A hole is punched in channel 11 of the tape 
at every printing position with the exception of 
the first printing line. The sel hubs are connected 
which causes a skip to be initiated after each line 
prints. The skip is stopped by channel 11. 

7. Card cycles is wired to suppress and extra. 
The following wiring changes must be made for 

a group printed report: 

A. List is wired off. 

B. Minor and intermediate program start 
must be wired. 

C. Stop hubs are wired from interm.ediate 
program. 

D. Carriage skip hubs are wired from inter- 
mediate program. 



MULTIPLE LINE READING OPERATIONS 



A CARD may be read more than once on the 
Type 407. This operation is referred to as mul- 
tiple line reading. Each time the card is read, a 
line may be printed or a factor may be entered 
into a counter. There is no limitation to the num- 
ber of times that a card may be read. It is only 
necessary to pre-determine the number of cycles 
desired and, by proper control panel wiring, the 
card will remain stationary while it is being read 
the required number of times. 

Multiple line reading, therefore, has the advan- 
tage of printing more than one line from a single 
card. Figure 135 illustrates the outline of a card 
to be used to print these lines. It is divided into 
three parts, part A containing the name, part B 
the address, and part C the city and state. Nor- 
mally 28 columns are allowed for each, but these 
may be expanded as explained under Progressive 
Selector Expansion. 

At least one column of the card must be set 
aside, first, to identify the card as an MLR card, 
and second, to determine the number of lines to 
be printed from that card. This is accomplished 
by punching the letter A for one-line printing, B 
for two-line printing and C for three-line print- 
ing. In each instance the 12 punch (zone for A, 
B, C) is used to start MLR operations and the 
1, 2, or 3 (lower punch for A, B, C) is used to 
stop MLR operations after one, two or three lines, 
respectively, have been printed. More than three 
lines may be printed by making use of the repeat 
feature, discussed under MLR repeat. 

An MLR operation will alter other functions to 
provide for correct MLR operation. The operations 



affected are: Pilot selector pickup, Programming, 
Storage Read-Out, Skipping, and Card-Cycles im- 
pulses. 

ADDRESS PRINTING 

The printing of one, two or three lines of alpha- 
betic information from a single card is illustrated 
in Figure 136. Each card has a 12 punched in col- 
umn 80 along with a 1, 2 or 3 punch, depending 
on whether 1, 2 or 3 lines are to be printed. Digits 
4 through 9 in the MLR control column do not 
affect MLR operation. 

■ START —STOP"^ 

1 <^^ o-^ L 



C, 37-40 

MLR Start. These hubs accept a 12 impulse to 
stop card feeding and start a series of cycles 
for the repeated reading of a card. The 12 im- 
pulse is normally the zone part of the letters 
A, B or C, although it could be an independent 
12 impulse. MLR start is wired from first read- 
ing so that the repeated reading operations may 
begin when the MLR card reaches the second 
reading station. At the same time the progres- 
sive selectors become operative. 

MLR Stop. The MLR stop hubs accept a 1, 2 or 
3 impulse to stop MLR operations after 1, 2 or 
3 lines have been printed and to resume card 
feeding. The 1, 2 or 3 punches normally repre- 
sent the lower punching for the letters A, B or 
C although they could be punched in a separate 
card column. MLR stop is wired from second 
reading. 



No. 



Mr. John Henry Jones 



FIELD A 



1328 Kenosha Avenue [Union City Pennsylvania 



FIELD B 



1 7!8 



35136 



FIELD C 



55 56 



Figure 135 
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•MLR CPLy 

R, 37-}8 

MLR CPL. These common multiple line read cou- 
ple hubs are active on every MLR cycle. They 
are normally wired to TR PR to make the trans- 
fer print entry hubs active during MLR opera- 
tions. Thus, transfer print entry may be used 
for printing on MLR cycles, and normal print 
entry may be used for printing on non-MLR 
cycles. If MLR is not wired to TR PR, normal 
print entry may be used to print from MLR 
cards. 



■LINE la 
> O < 
UNE 2 



■P«OG»ESSrVE SILECTOtS* 



I-N, 1-30 

Progressive Selectors. The progressive selectors 
consist of six rows, each row having 28 posi- 
tions. The hubs labelled line 1, 2 and 3 are 
the transfer hubs. The line 1 hubs are internally 
connected to the three rows of common hubs on 
the first cycle after MLR start is impulsed. The 
line 2 hubs are internally connected to the com- 
mon hubs on the second cycle after MLR start is 
impulsed. The line 3 hubs are internally con- 
nected to the common hubs on the third cycle 
after MLR start is impulsed. Only one line is 
active at a time. When line 2 is active, lines 1 
and 3 are not active. Likewise, when line 3 is 
active lines 1 and 2 are not active. 

An impulse entered into the line 1, 2 and 3 
hubs will be available out of common on suc- 
cessive cycles. Also, an impulse entered into 
common will be available out of the corre- 
sponding line 1, 2 and 3 hubs on successive 
cycles. 

The line 1, 2 and 3 hubs are normally wired 
from second reading when MLR cards are being 
read. The line 1 hubs are wired from the card 
columns representing the first printing line, 



such as name, the line 2 hubs from the card col- 
umns representing the second printing line, such 
as address, and the line 3 hubs from the card 
columns representing the third printing line, 
such as city and state. The common may be 
wired to either transfer or normal print entry. 
If wired to transfer print entry, MLR CPL must 
be connected to TR PR. 

Progressive Selector Couple Hubs. There are two 
common couple hubs for each line. These hubs 
are exits during MLR operations and are nor- 
mally used to pick up co-selectors for the pur- 
pose of expanding any line beyond 28 positions. 
They are entry hubs, when MLR is not being 
used, and may be wired from a card cycle or 
all cycles impulse to cause the corresponding 
line to be connected to the common hubs for 
that cycle. This gives the effect of three 28- 
position selectors, since each line can be inde- 
pendently controlled when MLR is not in 
operation. 

Each line of the progressive selector will ac- 
commodate 28 columns of the card. If more 
than 28 positions are desired, each line of the 
progressive selector may be expanded by im- 
pulsing co-selectors from the corresponding line 
couple. The selected data must be wired to 
print through the transfer side of the selector. 

Wiring (Figure 137) 

L The MLR cards^ are identified by an A, B 
or C punch (12-1; 12-2; 12-3) in column 80 
which is wired from first reading to MLR start. 
The 12 punch in column 80 causes card feeding 
to stop and MLR operations to begin. 

2. Card columns 5-29, representing the name, 
are wired from second reading to line 1 of the 
progressive selector. This information reaches 
normal print entry on the first cycle after mul- 
tiple line reading starts. 

3. Card columns 30-54, representing the ad- 
dress, are wired from second reading to line 2 of 
the progressive selectors. This information reaches 
normal print entry on the second cycle after mul- 
tiple line reading starts. 

4. Card columns 55-79, representing the city 
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and state, are wired from second reading to line 
3 of the progressive selector. This information 
reaches normal print entry on the third cycle 
after multiple line reading starts. 

5. The common of the progressive selector is 
wired to normal print entry 48-72. 

6. Column 80 is wired from second reading to 
MLR stop. The lower punching (1, 2 or 3) in 
the column determines whether one, two or three 
lines are to be printed before card feeding is re- 
sumed. 

7. All of the cards in the operation are MLR 
cards. Skipping from one form to the other is ac- 
complished by wiring column 80 from second 
reading to carriage skip ID, and also short skip. 
Any digit punch in this column will cause the car- 
riage to skip to the first printing line of the next 
form, after all the required MLR lines have been 
printed. Impulses reaching the D hubs of the car- 
riage during MLR operations are not effective 
until completion of MLR operation for that card. 
The carriage becomes operative in the problem on 
the cycle following the printing of the last MLR 
line. 



MLR HEADING CARDS 

Figure 138 illustrates a statement prepared by 
using both MLR and normal or non-MLR cards. 
The MLR cards are the address cards and appear 
in the heading of the form. They are followed by 
normal cards, which appear in the body of the 
form. 

When all heading cards including single line 
cards are MLR cards, the MLR code is used to 
control the heading operations. The heading may 
consist of both MLR and normal cards, but in 
such cases a special X must be punched in all 
the heading cards and that X must be wired to 
head control. This would also be necessary in 
cases where the body contained both MLR and 
normal cards. 

Wiring (Figure 139) 

L Column 80 is wired from first reading to 
MLR start and also to head X. All heading cards 
are MLR cards and the code used to impulse MLR 
start is also used to impulse head control. 
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Figure 138 



2. Column 80 is wired from second reading to 
MLR stop, to stop MLR operations after the num- 
ber of lines printed (from one card) corresponds 
to the value of the lower punching in column 80 

(1, 2 or 3). It is also wired to head X suppress. 

3. Customer number is compared and the com- 
paring exit is wired to minor program start and 
to skip control. 

4. The name is wired from second reading col- 
umns 6-33 to line 1 of the progressive selector. 
The address is wired from second reading columns 
34-57 to line 2 of the progressive selector. The 
city and state is wired from second reading col- 



umns 58-79 to line 3 of the progressive selector. 
The common of the progressive selector is wired 
to transfer print entry 50-77 so that lines 1, 2 and 
3 may print progressively. MLR CPL is connected 
to TR PR. 

5. Channel 1 of the tape represents the first 
printing line. The following impulses are wired 
to carriage skip L 

DH transferred to 1 D, to cause skipping to 
the next form for each account change. 
Skipping will occur after the total prints. 
HH transferred to 1 I, to cause skipping to the 
first printing line of the next form when 
detail cards are missing. 
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Figure 139. MLR Heading Cards 



6. Channel 2 of the tape represents the first 
body Hne. The following impulses are wired to 
carriage skip 2: 

HD transferred to 2 I, to cause skipping to the 
first body line when the detail cards of one 
group and the heading cards of the follow- 
ing group are missing. This impulse is 
continued to fm-sk so that channel 2 stop 
will be operative only on the second form. 
DD transferred to 2 D to cause skipping to the 
first body line when heading cards are 
missing. 
Overflow to 2 D to cause skipping to the first 
body line when there are more items in 
one control group than one form will ac- 
commodate. Sheet identification is not re- 
quired in this example. 
HD normal to 2 X to cause skipping from 
heading to body. This impulse is also wired 



to short skip, since the distance between 
the heading and body is less than 2 inches. 
7. DH normal (cards out of sequence) is wired 
to automatic stop. 

PRINTING MORE THAN THREE LINES 
FROM ONE CARD 

More than three lines of information may be 
printed from one card as shown below. This is 
made possible by the fact that the progressive se- 
lectors may be made to repeat their operations as 
often as required. The repeating process may be 
done after any line, regardless of the punching in 
the MLR column, by impulsing the repeat hub. 

R. C. DOYLE 
C/O BROADMORE INC. 
150 FRONT ST. 
DECATUR, ILL. 
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The information that is to be printed on more 
than three hnes may be repetitive or may vary 
from one Hne to the next. If the information is 
repetitive, no selection is required. If the informa- 
tion varies from one Hne to the next, co-selectors 
must be used. A separate set of co-selectors will 
be needed for each additional line beyond three. 
The number of positions in each set of selectors 
will depend on the number of card columns being 
used. For example, if four lines are to be printed 
from one card and the first and fourth lines each 
contain 18 positions, 4 co-selectors will be neces- 
sary. The selectors are controlled in such a way 
that they will be normal for steps 1, 2 and 3 and 
transferred for step 4 (repeat cycle). The first 
line is wired through the normal and the fourth 
line through the transferred side of the selectors 
to line 1 of the progressive selector. 



REPEAT REL 

I 
REPEAT COUPIE 

D-E. )7-40 



Repeat. Normally, the progression of the MLR 
selector is stopped after 1, 2 or 3 lines depend- 
ing on the lower punching in the MLR control 
column. Lines may be repeated, if desired, by 
impulsing the repeat hub with any impulse 
effective at 12 time. This is done by wiring an 
all cycles impulse through that step of the pro- 
gressive selector after which the repeating opera- 
tion is to take place. Repeat printing always 
starts with line 1 . If more than three lines are to 
be printed through the progressive selector, an all 
cycles impulse is wired through line 3 of the pro- 
gressive selector to repeat. If the first line is to be 
repeated, an all cycles impulse Is wired through 
line 1 of the progressive selector to repeat. 
When repeat is wired, progression is stopped by 
impulsing release, since the regular stop hubs are 
inactive. 

Release. Normally, MLR progression is stopped 
from a punch in the card (MLR control col- 
umn). Progression may be stopped before the 
indicated number of lines have been printed by 
impulsing release. This is done by wiring a digit 
(9-1) or any cycles impulse to the common of 



any unused progressive selector position and out 
of the proper line (1, 2, 3) to release. Then, if a 
C were punched in the MLR control column ( 3 
lines) the progressive selector could be stopped 
after the first line by wiring all cycles through 
line 1 to release. 

When repeat is wired, release must also be 
wired to stop the progressive selector after the 
desired line. Thus, if four lines are to be printed 
from one card, each one different from the 
other, release must be impulsed from the fourth 
step. This is done by wiring all cycles through 
the transferred side of the co-selector (picked 
up from repeat couple) to release. The release 
hub will receive the impulse to stop the pro- 
gressive selectors after the fourth line has been 
printed. 
Repeat Couple. Whenever repeat is impulsed, the 
repeat couple hubs will emit an impulse on all 
following cycles until the end of the cycle dur- 
ing which release is impulsed. When more 
than three MLR cycles are required, these hubs 
may be used to control a co-selector for the 
fourth and all following MLR cycles. The nor- 
mal side of the selector is used to control the 
printing of lines 1, 2 or 3 and the transferred 
side to control the printing of the repeat lines 
4, 5, 6, etc. 

Wiring (Figure 140) 

Name is punched in columns 1-18; in care of 
in columns 19-36; street address in columns 37- 
54, and city in columns 55-72. Only the MLR 
12 punch is needed in the MLR control column 
80, which will be wired to MLR start. Since re- 
peat is wired, MLR progression is stopped by se- 
lective wiring of all cycles to release. No lower 
punching in the MLR column is necessary. 

1. Columns 1-18 representing the name (first 
line) are wired from second reading to the normal 
side of co-selectors 1-4. Columns 55-72 represent- 
ing the city (fourth line) are wired to the trans- 
ferred side of co-selectors 1-4. The common is 
wired to line 1 of the progressive selectors. 

2. Co-selectors 1-4 are picked up from repeat 
couple and will be transferred for all repeat MLR 
cycles. Repeat couple hubs emit an impulse the 
cycle after MLR Is wired to repeat, and on all fol- 
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Figure 140. Printing Four Lines from One Card 



lowing MLR cycles. The selectors will be normal 
for steps 1-3 and transferred for step 4. 

3. Columns 18-36 representing the care of line 
are wired direct to line 2 of the progressive selec- 
tors. 

4. Columns 37-54 representing the street ad- 
dress are wired direct to line 3 of the progressive 
selectors. 

5. The common hubs (1-18) of the progressive 
selector are wired to transfer print entry 10-28. 
The transfer print entry hubs are made active 
during MLR cycles by wiring MLR CPL to TR PR. 

6. To make the progressive selectors return to 
line 1 after reading line 3, couple 3 is wired to 
repeat. 



7. To stop the progression of MLR lines after 
line 4 has been read, an all cycles impulse is wired 
through the transferred side of co-selector 4 to re- 
lease. Co-selector 4 will transfer for the fourth 
MLR line. The release will be effective after the 
fourth line prints. If five lines are required, the 
all cycles impulse must be wired through line 2 
of the progressive selectors and through the trans- 
ferred side of the repeat coupled selectors to re- 
lease. 

8. MLR start is wired from column 80 first 
reading. Only a 12 punch is required in the MLR 
control, since MLR progression is stopped by im- 
pulsing release. 
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LABEL AND PICK SLIP WRITtNG 

This example, and those to follow, demonstrate 
the combined use of some of the control panel 
hubs that have been explained independently in 
preceding chapters. 

In the example shown in Figure 141, one ship- 
ping label is prepared for each shipping container 
for each customer. Only two cards are required 
to print any predetermined number of these labels, 
one card punched with the customer name and 
address and the other with the product contained 
in the package. The card containing the name and 
address is a normal card punched with a special 
identifying X or digit. The card containing the 
product description is an MLR card and also con- 
tains the number of labels to be printed. 

The name and address is read from the normal 
card iX79) and stored. The product description 
is read from the MLR card as it is held stationary 
at second reading for a given number of cycles 
determined by the number of labels to be pre- 



pared. This number from the MLR card is entered 
into a counter negatively and 1 is added each 
time a label is printed. When the counter reaches 
zero, the MLR card is released from the second 
station and the next card feeds. 

This problem also demonstrates storage of 16 
alphabetical characters in one storage unit as dis- 
cussed under Figure 86. A maximum of 54 alpha- 
betical characters are stored from each name card, 
27 for the name and 27 for the address. 



IMMEDIATE EXIT 



F, 31-34 



Immediate Exit. These hubs emit a short impulse 
(similar in timing to carriage skip control exits) 
during the second half of each machine cycle 
arid are usually selected to control functions 
such as: 

a. Initiating a program for a particular digit or 
combination of digits punched in the card; 
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b. Initiating a program when two independent 
fields are equal; 

c. Initiating a skip after printing. 

Wiring (Figure 142) 

1. The name field, columns 1-27, is wired from 
second reading to the common of co-selectors 1, 
2, 3, 4, 5 and part of 6. The selectors are picked 
up at half after 1 so that zone impulses in the 
name field may be wired out of the transferred sides 
to storage entry A and B and the digit impulses 
out of the normal sides to the entry of counters 1 
to 6. 

2. The address field, columns 29-55, is wired 
from second reading to the common of co-selectors 
6, 7, 8, 9, 10 and 11. The selectors are picked 
up at half after 1 so that zone impulses in the 
address field may be wired out of the transferred 
sides to storage entry C and D and the digit 
impulses out of the normal sides to the entry of 
counters 10-14. 

3. The exits of storage units A and B and the 
exits of counters 1-6 are wired directly to line 

1 of the progressive selector. These units store 
the name. 

4. The exits of storage units C and D and the 
exits of counters 10-14 are wired directly to line 

2 of the progressive selector. These units store 
the address. 

5. Columns 1-27, representing the contents 
description, are wired from second reading to line 

3 of the progressive selector. 

6. The common of the progressive selector is 
wired to transfer print entry. The name will 
print on the first MLR cycle, the address on the 
second, and the contents description on the third. 
MLR CPL is wired to TR PR to make the trans- 
fer print entry hubs active on MLR cycles. 

7. MLR column 80 is wired from first reading 
to MLR start. Only the 12 punch is needed since 
MLR is stopped by impulsing release. 

8. The field containing the number of labels 
to be printed is wired from second reading to 
counter entry 17, through the transferred side 
of co-selector 16. A cycle count is wired to the 
units position of counter 6 through the normal 
side of co-selector 16. Co-selector 16 is picked 
up from the MLR couple 1 hub, through the 



normal side of co-selector 14. Selector 14 in turn 
is picked up from repeat couple. The purpose of 
selector 14 is to prevent the couple 1 impulse from 
picking up co-selector 15 on repeat cycles. 

The number of labels to be printed will there- 
fore enter counter 17 as the first line of the MLR 
card is read. A count of 1 will enter the counter 
on the second MLR cycle of the first and every 
repeat operation, or in other words, every time a 
label is printed. 

9. Lines 1, 2 and 3 of the progressive selector 
are expanded by wiring couple 1, 2 and 3 to 
the pickup of co-selectors 12, 13, and 14, respec- 
tively. 

10. The "number of labels" field is subtracted 
in counter 17 on the first MLR cycle by wiring 
an all cycles impulse through the transferred side 
of co-selector 12 and the normal side of co-selector 
15 to counter 17 minus. Co-selector 12 allows the 
impulse to reach the counter minus only during 
the printing of line 1, and co-selector 15 keeps 
the counter from subtracting on all repeat line 1 
operations. The counter is impulsed to add 1 on 
every second MLR cycle by wiring MLR couple 
2 to counter 17 plus. 

1 1 . An all cycles impulse is wired to direct en- 
try, since neither the number of labels nor the 1 
is to be printed. 

12. Negative balance off of counter 17 is 
wired through the transferred side of co-selector 
14 to the I pickup hubs of pilot selectors 3, 5 and 
10. The pilot selectors will transfer for the third 
line of the last label in each group to be printed. 
(Counter 17 zero balances at the end of line 2.) 

Pilot selectors 3 and 5 are used to control the 
direct reset of the name and address counters on 
line 3 of the last label in each group. Pilot selector 
10 is used to control MLR repeat and release; it is 
also used to control the entry of the zone impulses 
of the name and address field into storage. 

1 3 . An all cycles impulse is wired to BT PU. A 
BT cycles impulse is wired through the transferred 
side of co-selector 14 (line 3 selector) through 
the normal side of pilot selector 10 to repeat, 
and through the transferred side to release. As 
long as counter 17 is negative, the progressive se- 
lector will be impulsed to repeat and the product 
description card will remain at the second station. 
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When the counter reaches zero, release will be 
impulsed as the third line of the last label in each 
group is printed. The product description card at 
station 2 will be released and the next card will 
advance to station 2. 

14. The name and address card is identified by 
an X in column 7^. Column 7^ is wired from first 
reading through the transferred side of pilot 
selector 10 to storage in A, B, C, D (X) hubs. 
The X impulse reaches these hubs on MLR step 3 
if counter 17 stood at zero on step 2, and conditions 
the storage units to accept the zone impulses from 
the name and address fields when the ^^^ card 
reaches second reading. 

1 5 . The name and address zone impulses for the 
first X79 card are stored by wiring X79 from first 
reading through the normal sides of both pilot 
selectors 10 and 11 to storage in A, B, C, D (X) 
hubs. This wiring allows the storage units to be 
conditioned only on the first MLR cycle when 
counter 17 does not stand at zero (first card 
through the machine). Pilot selector 11 is picked 
up from MLR couple 1. 

16. The digit impulses for the name are stored 
in counters 2, 3, 4, 5 and 6 and for the address 
in counters 10, 11, 12, 13 and 14. The counters 
are impulsed to add by direct entry from card 
cycles. Couple control, negative balance control 
and CI to C wiring for the two groups of counters 
is normal. 

17. The zone impulses for the name are read 
out of storage units A and B on the first MLR cycle 
by wiring a half after 1 impulse through the trans- 
ferred side of co-selector 12 (line 1) to A and 
B immediate out. The purpose of the half after 
1 impulse is to cause only the zones to read out. 

The digit impulses for the name are read out 
of counters 2, 3, 4, 5 and 6 by wiring all cycles 
through the transferred side of co-selector 12 
(line 1 ) to the counter read-out hubs. To prevent 
zeros from reading out of blank counter positions 
and interfering with corresponding storage posi- 
tions, a half after 1 is wired through the trans- 
ferred side of co-selector 12 to direct entry. This 
in effect allows only digits 9-1 to read out. Since 
the direct entry hubs hold only for the duration of 
the impulse wired to them, half after 1 is supple- 
mented by wiring all cycles through the transferred 
side of co-selector 1 2 to direct entry. 



18. The zone impulses for the address are read 
out of storage units C and D on the second MLR 
cycle by wiring a half after 1 impulse through the 
transferred side of co-selector 13 (line 2) to C 
and D immediate out. The purpose of the half 
after 1 impulse is to cause only the zones to read 
out. 

The digit impulses for the address are read out 
of counters 10, 11, 12, 13 and 14 by wiring all 
cycles through the transferred side of co-selector 
13 (line 2) to the counter read-out hubs. To pre- 
vent zeros from reading out of blank counter 
positions and interfering with corresponding stor- 
age positions, a half after 1 is wired through the 
transferred side of co-selector 13 to direct entry. 
This in effect allows only digits 9-1 to read out. 
The half after 1 is supplemented by an all cycles 
impulse wired to direct entry through the trans- 
ferred side of co-selector 13. 

19. All counters are cleared by direct reset on 
line 3 of the last label in each group. 

20. Tape channel 5 identifies the contents, and 
tape channel 1 the first printing line. A skip to 
channel 5 takes place after the address is printed, 
by wiring the immediate exit through line 2 of 
the progressive selector to carriage skip 5L A skip 
to channel 1 takes place after the contents line is 
printed by wiring the immediate exit through line 
3 of the progressive selector to carriage skip IL 
Both skips are wired for short skip. 

The immediate exit is used instead of an all 
cycles impulse, because skipping is to take place 
after lines 2 and 3 print. All cycles would cause 
skipping before printing. 

The X or D carriage skip hubs cannot be used 
in this example because, once impulsed, they hold 
through the remaining MLR cycles before becom- 
ing active. The use of the X and D hubs would not 
allow skipping between MLR lines. 

21. The space occurring during the first MLR 
cycle following the reading from the name card 
is suppressed by wiring an all cycles impulse 
through the transferred side of co-selector 12 
(line 1) and the normal side of co-selector 15 to 
supp. Co-selector 15 is transferred for all repeat 
cycles. 

22. Counter 17 is reset from final total. This 
counter should be cleared before the beginning 
of the operation. 
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CROSS-CHECKING 

Whenever an original and a duplicate report are 
prepared side by side and the amounts on both are 
exactly the same, two methods are available for 
printing these amounts: 

1. From a single counter, split wiring the exits 
to two different sets of print wheels. 

2. From two counters, wiring the exits of 
each separately. 

The first method does not offer the same check- 
ing possibilities as the second method. Under 
method 1, two printed amounts from one counter 
could differ and not be detected. The reason for 
this is that the counter exits are split wired and 
although the "echo impulses" from the counter 
controlled print wheels differed, the first impulse 
back to the counter would be accepted. 

Under method 2, the two amounts are printed 
from two counters. If the totals disagree, the reset 
check circuit can be made operative by cross- 
checking. This is done by selecting the read back 
(echo impulse from counter- controlled print) of 
one counter into the other counter, and vice versa. 
The read back occurs in the second half of the 
cycle and if either counter fails to zero balance, 
the reset check light turns on and the machine 
stops. 

Wiring, Cross-Checking (Figure 143) 

1. The field to be accumulated is wired to coun- 
ter entry 4 and 8. 



2. Special program is wired on. 

3. The couple hub of the column splits is wired 
through channel 1 of the program unit to pick up 
co-selectors 1-4. Since the couple hub emits an 
impulse during the second half of the cycle, co- 
selectors 1-4 will be normal for the first half of 
the cycle and transferred for the second half of 
the cycle. 

4. The exits of counter 4 are connected to 
counter-controlled print 53-60 during the first 
half of the cycle and to counter 8 exits during 
the second half of the cycle, through co-selectors 
1-2. 

5. The exits of counter 8 are connected to 
counter-controlled print 68-75 during the first 
half of the cycle and to counter 4 exits during 
the second half of the cycle, through co-selectors 
3-4. 

On each detail print cycle, counter-controlled 
print 53-60 is set up from counter 4 exit and the 
amount adds in counter 8. Likewise, counter- 
controlled print 68-75 is set up from counter 8 
exit and the amount adds in counter 4. 

On the total cycle, the total in counter 4 is 
printed from print wheels 53-60 and the echo im- 
pulse carries it to counter 8 for zero balancing. 
Likewise the total in counter 8 is printed from 
print wheels 68-75 and the echo impulse carries 
it to counter 4 for zero balancing. If either counter 
fails to zero balance, the machine stops and the 
reset check light turns on. Thus, whatever prints 
from counter 4 must also print from counter 8 
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INVOICE PREPARATION 

The invoice shown in Figure 144B is a group 
printed report with a minor program on item 
number and an intermediate program on customer 
number. It demonstrates simultaneous reading 
from two cards, one an MLR card and the other 
a normal card, resulting in side by side printing 
of both the invoice to and ship to headings. It 
also demonstrates: 

Invoice and page numbering. 

Use of both MLR and normal cards in the 
heading. 

Alphabetic identification of the overflow 
sheet. 

Variable length overflow when group print- 
ing. 

Total identification. 

Crossfooting. 



As shown in Figure 144 A, the invoice to card is 
an MLR card with the MLR control C punched 
in column L The ship to card is a normal card 
from which the name, address and city will be read 
at the first station at the same time that the MLR 
card is being read at the second station. 

The ship via and the order data cards are also 
normal cards. Since the heading consists of both 
MLR and normal cards, all of them are identified 
by an X in column 80. Each heading card is also 
punched with a card number in column 80. 

The detail cards are identified as NX 80 cards 
and have all the special characters punched in them 
that are shown in the item number, description and 
unit price columns of the invoice. They are pulled 
from prepunched denominated tub files and any 
one line may consist of more than one card. 




LAG SC*£iiS ! X \/t 



DD D D 
D D 



DESCRIPTION 



IT 



D 

QUANTITY 



oonooonno o o n o o nooooooMMMlilM 



DD 



DC 



00000000000 



WESTERN TRUCKEs: 



0000000000000 



D D D D 

SHIPPED VIA 

DD D C 



Qo nonnoooononoooonoooo 



nnn 



SALESMAN 

DDD DC 



ooooorooooo 



010 



D 



UNIT 
PRICE 



nnoooo. 



n noip" 



mroioo 



00000 



000000000000000000000 00000000 



D DDD D 

aHlP TO NAME 

D DDD 



n n n n n yooooooo 
524% C iSCwN i CO 



,£S^ »E5r^RN ftV£ 



D D D D 

SXREEX ADDRESS 

DD 



oooononno oooonoooooo 



ODD D D D 

CITY-STATE 

D D DDD D 



ooooooooooonDooooooo 



£•364 HlCHK-Afi BLve 



DDD D D 

CUSTOMER MAME 

DD D 



0000000 QO 00000000000 



oooooooooooooooopoo 

11111111111111111111 



2 2 2 2 n 2 2 2 2 2 2 2 2 2 2 - 2 2 2 2 

3 3 [] 3 3 3 3 3 3 3 3 3 n 3 3 3 3 3 3 3 
44444444444444444444 

y 555550n5555555(]55555555555 
6 6 6 e 6 6 [] [] 6 6 6 6 6 [] 6 6 6 6 6 B 
77777777777777777777 



DDDDDE D C 

STREET ADDRESS 

D D D 



1 1 1 1 1 1 11 1 1 1 [] 1 1 1 1 1 1 1 1 

Q 2 2 2 2 2 2 2 2 2 2 2 2 2 B 2 2 2 2 2 
3D33333D3333333E3333 
444Q4Q4444 4 444 4 44Q44 
55 5555555555[]555I]555 
66Q666B66B666BE6E666 
7 7 7 7 7 7 7 7 7 7 [] 7 7 7 7 7 7 7 7 7 
888888 88Q88 888888 8 



99999n9933g999999999999999n99n9999999999 

7 8 9 10 11 I! 13 14 15 16 17 18 19 20 21 22 23 24 25 2d2; 58 2? 33 31 32 334 3b ffi 37 S8 39 40 41 42 43 44 45 4B 



M 



CHICfiGO £7» ILL 



OOO OOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOOOOODOOODDOOO 
" mStfthfiPOLIS? INI' ~^ 



n 



OOODOOOOOOOOO 



DDDDDD D 

CITY— STATE 

D DD 



[] 

(7 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 «4 65 6( 

1 1 11 [] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2 2 2 2 2 2 2 2 [] 2 2 2 2 2 2 2 2 2 2 2 
[]33[]333333C33[][]33333 
444444444 4444 444444 4 
55555555 555555555555 
68666B[]6B BB66666E6 68 
7 7 7 7 7 [] 7 7 7 D 7 7 7 7 7 7 7 7 7 7 
8[]88888 88 8[]8 



99r999999999n9999 9999999999999 9999 

b|4I46 4S50 5: 52 53 54 55 56 57 58 59 60 6162 63 64 65 66 67 68 69 70 71 72 73 14 75 76 77 78 7960 



0000000000000 

67 66 69 70 71 72 73 74 75 76 77 78 71 
1111111111111 

2222222222222 
3333333333333 
4444444444444 
5555 555555555 
BB6666B6B6666 
777777777 7 7 7 7 



Figure 144 A. Cards for Invoice Preparation 
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REPRESENTATIVE COMPANY 



ANY CITY-ANY STATE 



r 

. E C BROWN & CO 
236« MICHIGAN BLVD 
CHICAGO 27t ILL 

L 

SHIPPED VIA 

-WESTERN TRUCKERS 



n r 



X-Y-Z SERVICE CORP 
222 WESTERN AVE 
INDIANAPOLIS! IND 



J L 



n 



J 



ORDER DATE ORDER NO. 

. 3/15/XX AK-71A23 DE 



NUMIER PAGE 

26115 1 

BATE DEC. 2 2, XX 
CODE 290A5 



PLEASE RErER TO 

OUR INVOICE NUMBER 

WHEN REMITTING 

TIRHi: I* TEN DATS. 

r. O. •. FACTORT 



NORTON 



.115/278 
115/282 
SBN- 02 
369-2HF 
101-224 
21-564 
21-572 
143-210 

. 743D217 
143-210 
216-418 



DESCRIPTION 



LAG SCREWS 1 X 1/2 

LAG SCREWS 3X1/2 

HAMMER-ADZE EYEtBELL POLL.RND NECK 

HAMMER-BALL PEEN 2/0»3/4 LB 

WASHING MACHINE 

NAILS-STEEL WIRE 60-2IN 

NAILS-STEEL WIRE 100-3IN 

BRUSH. FLAT WALL 3X2 5/8 X 13/16 

GROMMETS 

BRUSHtFLAT WHITE 

PAINT* WALL UNDERCOAT 



2 C 

5 C 
12 DOZ 

4 DOZ 

8 EACH 

6 CWT 
4 CWT 
6 EACH 

720 EACH 

12 GAL 

1 GAL 



5«25 

5,30 

10,50 

12,64 

165,00 

8,30 

7,80 

.95 

.01 

2,85 

2,95 



AMOUNT 



10,50 

26,50 
126.00 

50,56 
1.320,00 

49,80 

31.20 
5,70 
7,20 

34,20 
2,95 



REPRESENTATIVE COMPANY 



ANY CITY-ANY STATE 

SHIPPED TO 

1 1 

I I 



E C BROWN & CO 



L 



J L 



_J 



26115 2 

DATE 
CODE 



PUASE REFER TO 

OUR INVOICE NUMBER 

WHEN REMITTING 

TimS: n TEN DATS. 

F. O. B. FACTORT 



DESCRIPTION 



INV TOT 
2% DISC 
NET AMT 



AMOUNT 



$ 1664.61* 
$ 33.29CR 

$ 1631.32* 



1239.65- 

1664.61 

424.96 



Figure 144B 
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AMOUNT 


2% DISC. 


COST 


NET TOT. 


AMOUNT 


Counters 


8 


4 


17 


16 


12 


From Card 


+ Amount 
Direct Entry 


— Amount 
Direct Entry 


- Cost 
Direct Entry 




+ Amount 
Direct Entry 


Program 1 


RO & Reset 
Print Amount 






+ Amount 
from 8 




Program 2 




- Amount 
From 16 


RO & Print 
Cost 


RO & Print 
Invoice Total 






= Twice Amt. 




Program 3 




RO 2% Disc. 
OflFset Print 


+ Inv. Total 
From 12 


- 2% Disc, from 4 

= Net 


RO & Reset 




= Profit 




Program 4 




Direct Reset 


RO & Reset 
Profit 


RO & Reset 
Print Net 





Figure 144C. Counter Analysis for Invoice Preparation 



Study of the counter analysis (Figure 144C) 
will clarify the problem. 

In addition to the counters referred to in the 
above chart, the following counters are also used: 
1 5 Page number 

4 Quantity 

2 Customer code 

6 Invoice number 

10 Unit price group indication 

Assignment of carriage tape channels, as shown 
in Figure 144B, is as follows: 

1 and 5 First printing line 

2 Shipped Via 

3 Order data 

4 First body line 

9 Variable length overflow line 
12 Overflow 
The wiring for the example is complete. To 
make it easier to follow and understand, six wiring 
diagrams have been used. As nearly as it is possible 
to do so, each diagram is related to a few specifiic 
functions of the machine. For example, diagram 
A concerns the comparing unit, carriage skips, 
MLR control and overflow programs, diagram B 
concerns, for the most part, MLR printing, dia- 
gram C total identifications, and so on. 

Wiring, Diagram A (Figure 145A) 

1 . MLR control column 1 is wired to MLR start 



from first reading and MLR stop from second 
reading. The invoice to card is the only MLR card 
being used. 

2. Column 80, which contains both the heading 
card X and the card number, is wired to head 
X from first reading. Since the heading cards 
do not contain the item num.ber control field, col" 
umn 80 is wired to head suppress from second 
reading. This wiring prevents a minor program 
change from taking place between heading and 
body cards. Although head suppress does not sup- 
press the action of the carriage skip hubs, there 
will be no interference in this example because the 
skip control is wired from the comparing exit hubs 
of the customer number field and not the item 
number field. 

Column 80 is also wired to digit selector A com- 
mon. 

3. The item number field (columns 7-13) is 
compared and the comparing exit is wired to minor 
program start. The customer number field (col- 
umns 2-6) is compared and the comparing exits 
are wired to intermediate program start. 

4. The carriage skip control is wired from the 
customer number comparing exit hubs. 

5. The carriage skip hubs are wired as follows: 
Channel ID — from DH transferred to cause a 

skip to the first printing line after the totals print, 
for every change in customer number. Once a 
channel has been impulsed through its X or D hub, 
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it remains effective until the skip is completed even 
though there may be intervening programs or 
MLR cycles. Until the skip is completed, an im- 
pulse to I will be ineffective; hence two channels 
are required for the first printing line. As will be 
seen on diagram E, a skip to the first printing line 
is required on a variable length overflow condition 
even though channel 1 has been previously im- 
pulsed from DH transferred. The skip is wired 
to channel 5, which also locates the first printing 
line. 

Channel 2D — from a 3 in column 80 (ship via) 
to cause a skip to the ship via line in the heading. 
This impulse is continued to short skip since the 
skipping distance is less than two inches. 

Channel 3D — from a 4 in column 80 (order 
data) to cause a skip to the order data line in the 
heading. This impulse is continued to short skip. 

Channel 4D — from HD normal to cause a skip 
to the first body line, after the heading cards have 
been printed. The impulse is continued to short 
skip. 

Channel 4 I — from overflow step 3 to cause a 
skip to the first body line after the overflow sheet 
identification has been printed. 

6. Overflow is wired to overflow program start 
through a filter. This wiring initiates overflow 
program steps on a normal overflow. 

7. Overflow program start is also wired from 
intermediate comparing exit through a filter. This 
wiring is necessary to make overflow end receptive 
for a variable length overflow condition. Overflow 
end will not function unless overflow program start 
has been previously impulsed. 

8. The pilot selectors on diagram A are wired as 
follows: 

Pilot selector 4 — All heading cards are single 
spaced, and all detail cards double spaced, by wir- 
ing the space exit hub through the normal side of 
the selector to space 2 and through the transferred 
side to space 1. The selector is picked up from an 
X in column 80 wired through digit selector A. 

Pilot selector 7 — Since the ship to card (2 in col- 
umn 80) is read and printed from the first read- 
ing station, all printing and spacing for this card 
are prevented as it passes the second reading station, 
by wiring an all cycles impulse through the trans- 
ferred side of pilot selector 4 to non-print. The 



selector is picked up from a 2 in column 80. 

Pilot selector 10 upper — The page number coun- 
ter 15 is impulsed to add 1 on the cycle following 
the HD normal skip by wiring a card cycles im- 
pulse through the transferred side of the selector 
to 15 plus. The selector is picked up from HD 
normal. Counter 15 is also impulsed to add 1 on 
the cycle following the overflow sheet identifica- 
tion by wiring overflow step 3 through the normal 
side of the selector to 1 5 plus. 

Pilot selector 10 lower — Since the 1 added in 
counter 15 should not print while entering the 
counter, direct entry is impulsed from card cycles 
through the normal side of the selector and from 
overflow step 3 through the transferred side of the 
selector. 

Pilot selector 1 3 upper — A comma, which prints 
after the day of the month in the heading, cannot 
be allowed to print on the overflow sheet identifi- 
cation line. This is prevented by connecting zero 
print control hub 71, the print wheel from which 
the comma prints, through the normal side of pilot 
selector 13. The pilot selector is picked up imme- 
diately from overflow step 2, the same overflow 
step that is used to cause the sheet identification 
information to be read out of storage. 

Pilot selector 13 lower — Like the comma, the 
decimal which prints in the heading must be sup- 
pressed on the overflow sheet. This is done by con- 
necting zero print control 75, from which print 
wheel the decimal prints, through the normal side 
of pilot selector 13. The pilot selector is picked up 
from overflow step 2. 

OVERFLOW PROGRAMS 

9. Overflow step 2 is wired to immediate read 
out of storage units A and C so that the invoice to 
name, which is stored in these units, will read out 
and print on the overflow sheet. 

10. Overflow step 2 is wired to the read-out of 
counter 6 so that the invoice number will read out 
and print on the overflow sheet. 

1 1 . Overflow step 2 is wired to the read-out of 
counter 15 so that page number will read out and 
print on the overflow sheet. The wire from this 
step to overflow program start has been explained 
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under number 7, and to the immediate pickup of 
pilot selector 13, under number 8. 

12. Overflow step 3 is wired to overflow end. 
The wire from this step to counter 15 plus is ex- 
plained under number 8. The wired to carriage 
skip 4 I is explained under number 5. 

REGULAR PROGRAMS 

13. Step 2 of the regular program is wired to 
direct reset the page number counter 15. It is also 
wired to read out and reset the 2% discount coun- 
ter 16. Step 4 of the regular program is wired to 
overflow end. 

SWITCHES 

14. List is wired off, since the report is group 
printed. Run-out is wired on. Special program is 
wired on, since more than three program steps are 
required. The symbol switch is wired for print- 
ing R. 

15. Because special program is wired on, all 
cycles impulses are wired into both overflow chan- 
nel entries and into regular channel entries. 

16. The lower hub of zero print control 75 is 
wired back to the upper hub of 78 for decimal 
printing in the amount column. 

Wiring, Diagram B (Figure 145B) 

1. The invoice to information comes from an 
MLR card. The first line of the MLR card is 
printed by wiring columns 7-26 from second read- 
ing to transfer print entry 1-20 through line 1 of 
the progressive selectors. TR PR is picked up from 
MLR CPL. 

2. The ship to information comes from a nor- 
mal card. "When the invoice to MLR card is being 
read at the second station, the ship to normal card 
reads at the first station. In order to print the 
ship to name at the same time that the invoice to 
name is being printed, columns 7-26 (name field) 
are wired from first reading through the trans- 
ferred side of co-selectors 1-4 to transfer print 
entry 30-49. The co-selectors are picked up from 
couple 1 of the progressive selectors. 

3. The second line of the invoice to MLR card 
Is printed by wiring columns 27-46 (address field) 
from second reading to transfer print entry 1-20 
through line 2 of the progressive selector. 

4. The second line of ship to is printed at the 
same time as the second line of invoice to by wir- 
ing columns 27-46 (address field) from first read- 



ing through the transferred side of co-selectors 5-8 
to transfer print entry 30-49. The co-selectors are 
picked up from couple 2 of the progressive selec- 
tors. 

5. The third line of the invoice to MLR card 
is printed by wiring columns 47-66 (city field) 
from second reading to transfer print entry 1-20 
through line 3 of the progressive selectors. 

6. The third line of ship to is printed at the same 
time as the third line of invoice to by wiring col- 
umns 47-66 from first reading through the trans- 
ferred side of co-selectors 9-12 to transfer print 
entry 30-49. The co-selectors are picked up from 
couple 3 of the progressive selectors. 

7. Customer code is printed beneath the date 
in the heading, at the same time that the third 
MLR line is being printed, by wiring columns 2-6 
from second reading to counter entry 2. The 
counter exits are wired to counter-controlled print 
73-77 through the common hubs of counters 8 and 
16 to avoid split wires. Counter 2 is impulsed to 
add and print on the third MLR line and to direct 
reset on the first MLR line as shown in diagram 
143C. 

8. The unit price is entered into counter 4 from 
second reading. Although the unit price field 
covers columns 59-64, column 62 is punched with 
the decimal code and therefore is not wired to the 
counter. Counter 4 is to be used to accumulate 
the 2% discount amount. 

9. At the end of each customer group, counter 
4 contains the total amount in negative form. On 
program 2 it is doubled by subtracting the total 
amount obtained from counter 16. Counter exit 
16 is wired to the entry of 4 through the trans- 
ferred side of co-selectors 15 and 16. These selec- 
tors are picked up on program step 2 which allows 
counters 4 and 16 to be connected only on that 
cycle. 

10. A half adjustment is entered into the tens 
positions of counter 4 exit on the third MLR cycle 
by wiring the half adjust through line 3 of the pro- 
gressive selectors. The purpose of the half adjust- 
ment is to correct the 2 % discount amount which 
is developed in counter 4. The purpose of con- 
trolling it through the MLR selectors is to save 
a cycle by entering it during MLR reading instead 
of on a program. 
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11. The exits of counters 2, 8, and 16 are wired 
to the same counter-controlled print hubs, with 
proper allowance for decimal and comma printing. 
Counter 2 adds customer code and is described un- 
der number 9. Counter 8 accumulates unit price 
for printing minor totals in the amount column in 
the body of the invoice. Counter 1 6 prints the in- 
voice total and the net amount. 

12. Counter 6 adds the beginning invoice num- 
ber from a leader card. The three low order posi- 
tions of this number print from the same print 
wheels as the three high order positions of amount, 
invoice total, etc. To avoid split wires, the three 
high order positions of counter 6 exit are wired 
to counter-controlled print 68-70 through the 
common hubs of 8 and 16. The remaining two 
positions of counter 6 exit are wired directly to 
66-67. 

13. The unit price is printed from the first card 
of each minor group through counter 10. The 
exits of this counter are wired to counter-con- 
trolled print 58-63. 

14. The comma is wired to normal print entry 
71 and the decimal to normal print entry 75. The 
dollar symbol is wired to normal print entry 68 
through the transferred side of pilot selector 15. 
The pilot selector is picked up immediately from 
the intermediate program level and remains trans- 
ferred for all remaining programs. 

15. Zero print control hub 68 is wired normally 
and is also wired through the transferred side of 
pilot selector 15 to ampersand and minus (&-) 
entry. The normal wiring controls zero printing 
on the invoice number. The wiring through the 
selector allows the dollar symbol to print only 
on the second, third, and fourth program levels. 

16. All zero print control hubs that do not re- 
quire special wiring are connected as shown. 

Wiring, Diagram C (Figure 145C) 

1. The first eight columns of the name field (7- 
14) are wired to the entry of storage unit A. The 
last 8 columns of the name field (15-22) are wired 
to the entry of storage unit C. These two units are 
used to store the overflow sheet identification in- 
formation. 

2. The name from the invoice to card ( 1 in col- 
umn 80) is entered into storage units A and C by 



wiring a 1 from digit selector A to storage in D 
hubs. Both storage units are wired to accept alpha- 
betic information. 

3. The item number and product description 
punched in the detail cards are wired from second 
reading to normal print entry 1-44. Entry into the 
first sixteen normal print hubs is obtained through 
the common hubs of storage units A and C to 
avoid split wires. 

4. Unit of measure is wired from columns 5 5- 
58 to normal print entry 52-55. 

5. Quantity is wired from 51-54 to counter 
entry 5. The exits of this counter are wired to 
counter-controlled print 47-50. 

6. The four high order postions of invoice 
number are wired from second reading to the cor- 
responding counter 6 entry positions. The units 
position of the invoice field is wired through the 
transferred side of pilot selector 6 in conjunction 
with the cycle count. The selector will be trans- 
ferred when the leader card is read and will be 
normal at all other times. 

7. The cost field, columns 70-74, is wired to 
counter entry 17. The counter exits are wired to 
counter-controlled print 86 to 92 with spacing for 
decimals. 

8. Unit price is being added in counter 12 to 
work in conjunction with the cost counter 17. 
The unit cost field reached 12 entry by way of 
counters 10 and 8 common entry hubs. The 
counter exits of 12 are wired to the exits of 17 
so that the invoice total may be rolled into and 
added to the negative cost amount in 17. Counter 
12 exits are also wired to counter- controlled print 
86-92, through the common hubs of 17 exit to 
avoid split wiring. 

9. Unit price is entered into counter 8 by way 
of the common entry hubs of counter 10. 

10. The exit of counter 4 with 2 positions 
dropped is wired to the entry of counter 16. This 
wiring carries the 2% discount amount from 4 
to 16. 

COUNTER CONTROL WIRING 

11. Counter 2 (customer code) is controlled to 
add and print the customer code on the third MLR 
line and to direct reset on the first MLR line. 

12. Counter 4(2% discount) is impulsed to sub- 
tract the item amount from each card and the in- 
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voice total on program 2, both by direct entry. It 
is also wired to subtract the half adjustment on 
the third MLR line. The counter is wired for 
conversion and CR symbols are wired to normal 
print entry. The 2% discount is read out on pro- 
gram 3 and the counter is wired for direct reset 
on program 4. 

13. Counter 5 (quantity) is impulsed to add 
quantity from every card by direct entry. The 
reset of this counter is explained on diagram E. 

14. Counter 6 (invoice number) is impulsed to 
add by direct entry the beginning invoice number 
from the X74 leader card, through pilot selector 
5. It is also impulsed to add by direct entry a 1 
on each intermediate level. The invoice number is 
read out of the counter and printed on the first 
MLR step by wiring all cycles through step 1 of 
the progressive selector to read out. The counter 
is reset on a final total. 

15. Counter 8 (amount) adds the unit price 
from each card, by direct entry. The minor total 
prints on the invoice and is transferred to the net 
counter 16. The reset of the counter is explained 
on diagram E. 

16. Counter 16 (group indicate unit price) is 
used to print the unit price from the first card of 
each group. It is wired to add from MI first card. 

17. Counter 12 (invoice amount) adds the 
amount by direct entry. It prints the invoice 
amount in the cost column while rolling it into 
counter 17 (cost counter) to be added to the neg- 
ative cost amount on the major program level. 

18. Counter 15 (page number) is impulsed to 
add and print a 1 on the first MLR cycle by wiring 
all cycles, through line 1 of the progressive selec- 
tor, to 15 plus. This represents page 1 for each 
invoice. The remaining wiring for 1 5 is explained 
on diagram A. 

19. Counter 16 (net amount) is impulsed to 
add the minor totals received from counter 8 on 
the minor level, and to subtract the 1% discount 
amount on the major level. The invoice total is 
read out on the second program level and the net 
amount is read out and reset on the fourth level. 
The counter is reset on the fourth level. An as- 
terisk is wired to print for all totals. 

20. Counter 17 (cost). The unit cost is sub- 
tracted from every card and the counter is wired 



for direct entry. The counter is wired to convert 
complements and print a total of the cost items on 
the intermediate level, add the invoice amount 
from 12 on the major level, and read out the profit 
on the fourth level. 

21. Because special program is wired on, the 
program channels described on the diagram are 
wired from all cycles. 

Wiring, Diagram D (Figure 145D) 

1. Totals are identified by wiring the total iden- 
tifications from the emitter through the first seven 
program channels. 

INV TOT is wired to level 2 
2% DISC is wired to level 3 
NET AMT is wired to level 4 

The common hubs are wired to normal print entry 

45-51. 

2. The date is printed on the second MLR line 
by wiring from the emitter partly through the 
transferred side of co-selector 14 and partly 
through line 2 of the progressive selector to trans- 
fer print entry 69-77. The co-selector is picked up 
from the couple 2 hubs of the progressive selector. 

Wiring, Diagram E (Figure 145E) 

The wiring on this diagram concerns variable 
length overflow in group printing. The main dif- 
ference between variable length overflow for group 
printing and a variable length overflow for detail 
printing is that even though a program change has 
occurred after channel 9 has been sensed, the minor 
totals that print for each change in program must 
print before the overflow transfer, and the result- 
ing overflow programs are then allowed to take 
place. 

1. Pilot selector 1 is picked up whenever the 
regular overflow (channel 12) has been sensed, 
provided it does not occur at the same time or after 
an intermediate program change. Overflow pro- 
gram 3 is wired through the normal side of this 
selector to repeat, making the repeat effective only 
on the last variable length overflow program and 
not on the last regular overflow program. 

Overflow step 1 is also wired through the nor- 
mal side of pilot selector 1 to the read out and re- 
set of the amount counter 8 and the quantity 
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counter 5. Although these counters read out and 
reset normally from regular program step 1, the 
read out and reset on overflow step 1 is necessary 
when an intermediate program occurs after chan- 
nel 9 is sensed, causing a shift from regular to over- 
flow program steps. 

2. Pilot selector 2 is picked up whenever chan- 
nel 9 is sensed, and held up until an intermediate 
program occurs, by the cycle count wiring through 
the normal side of pilot selector 3 and the trans- 
ferred side of pilot selector 2. The intermediate 
comparing exit is wired through the transferred 
side of the selector to overflow transfer, causing 
overflow transfer to be impulsed on the cycle fol- 
lowing that in which channel 9 is sensed. If an in- 
termediate program occurs before or at the same 
time channel 9 is sensed, no overflow will occur. 

3. Pilot selector 3 is picked up from both the 
intermediate program level and overflow step 2 
level by wiring couple 2 to the D pickup. The 
couple hubs emit during both regular and over- 
flow program steps. A cycle count is wired through 
the normal side of the selector to transfer selector 
2 until an intermediate program occurs. Selector 
2 must be transferred, once channel 9 is sensed, in 
case an intermediate program occurs any time 
afterward until the end of the form is reached. 

4. Pilot selector 1 1 is picked up from the inter- 
mediate comparing exit, both from its immediate 
and its D hubs. The selector is used to control the 
pickup of pilot selector 1 so that selector 1 will be 
transferred only when channel 12 is sensed prior to 
an intermediate change in program. 

5. If the last item on the invoice is a single 
card group, and is recognized at the same time 
that channel 9 is sensed, the intermediate com- 
paring exit cannot pass through pilot selector 2 
(transferred one cycle later) and, therefore, over- 
flow transfer will not be impulsed. To correct this 
condition, it is necessary first to recognize a single 



card group and then to determine whether exit 9 
is active at the same time. 

Single card groups may be recognized when both 
the minor first card selector and pilot selector 11 
are transferred at the same time. The presence of 
an exit 9 impulse is recognized when pilot selector 9 
is transferred. An immediate exit impulse is wired 
through the transferred side of all three selectors 
to overflow transfer. 

6. Pilot selector 14 is picked up from variable 
length overflow step 3. The minor program level 
is wired through its normal side to read out and 
reset 5 and 8, and through its transferred side to 
non-print. When variable length overflow occurs, 
the minor program is connected to non-print so 
that the program level will be ineffective for the 
repeat programs. Only intermediate and major are 
required. 

7. Overflow level 1 is wired to supp to suppress 
the spacing that occurs when counters 5 and 8 are 
read out and reset on this step. When a normal 
program is wired to counter read out and reset, this 
spacing is internally suppressed. 

8. This wiring initiates a skip to the first print- 
ing line, identified by channel 5, on the first over- 
flow step. This Is the second Impulse wired to skip 
to the first printing line, the other being DH trans- 
ferred. The overflow wiring is necessary to cause 
skipping to the first printing line whenever an 
overflow condition is sensed, whether regular or 
variable. This Impulse is wired through a column 
split so that the impulse reaches the skip hubs dur- 
ing the second half of the cycle, thereby causing 
a skip after the total prints. 

9. The dollar symbol is wired to normal print 
entry 83 and the decimal to normal print entry 90. 
A minus symbol from counter 17 R or - is wired 
to normal print entry 93. 

10. Zero print control for the dollar sign, deci- 
mals and zeros for the cost field is wired as shown. 
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FORM DESIGN 



SOME OF the rules heretofore followed for design- 
ing forms should now be reconsidered in the light 
of the many new features introduced by the Type 
407 accounting machine. It is not the purpose of 
the text to describe forms specifications generally, 
since that subject is well covered in Recommended 
Specifications for Forms Used With IBM Form 
Feeding Platen On The Type 407 Accounting Ma- 
chine (Form 22-5799). Rather, it is the purpose 
of this discussion to describe the rules of form de- 
sign affected by: 

A. The print unit, containing 120 print wheels 
in a 12-inch width, each print wheel contain- 
ing all characters. 

B. Such features of the machine as character 
emitter, amount punctuation, overflow 
printing, etc. 

One of the basic tools used in designing forms 
is the spacing chart shown in Figure 146. Th€ 
numbers across the top from to 11 represent the 
tens positions of the print wheel number, and the 
numbers directly beneath represent the units posi- 
tion of the print wheel number. Print wheel 42 may 
be readily located by referring first to the 4 column 
and then to the digit 2 within the 4 column. Print 
wheel 9 may be located by referring to the col- 
umn and then to the digit 9 within that column. 
The form alignment symbol ▲ locates print wheel 
1, 60 or 120 and should be embodied in the form 
design to facilitate form alignment. 

A facsimile of the carriage control tape is shown 
at the left for marking the control punching for a 
specific form. Notations have been included rela- 
tive to standard form widths and depths, lateral 
movement of the carriage, and instructions to 
forms manufacturers. 

Form Design as Affected by the Print Unit 

In view of the 120 print wheels and the 12-inch 
print unit, the following factors should be con- 
sidered when designing forms to be used on the 
Type 407: 

1. The maximum form width that may be used 
is 16% inches and the minimum 4% inches. 



2. The maximum form length that may be used 
is 22 inches. 

3. Since all print wheels contain all characters, 
form depth may be reduced and carbon paper elim- 
inated by the use of side by side printing. For ex- 
ample, sold to and ship to names can be printed on 
the same line, one on the left side of the form and 
the other on the right. 

4. Forms may be designed for printing six or 
eight lines to the inch. Single-space eight lines per 
inch printing is not recommended. 

5. Forms may be designed for variable line spac- 
ing within a form. 

6. It is possible to dispense with many vertical 
lines, since the machine can be wired to print com- 
mas, decimals, oblique lines, dashes, etc. 

7. Vertical lines should not be printed between 
two adjacent printing positions, since there is an 
over-all maximum tolerance of only .010 inch 
between adjacent characters. 

8. The number of legible copies that can be 
produced depends on the weight of the paper used 
for each form, the carbon coating, and the hard- 
ness of the platen. Since the striking force of the 
print wheels is not adjustable, paper and carbon 
should be tested in conjunction with a platen of the 
recommended durometer. 

9. Because of the paper clamp bands, which hold 
the form in a fixed position during printing, a min- 
imum of 7/16 of an inch must be allowed from the 
center of the marginal pin feed hole to the first and 
last character in a printed line. 

10. The CR symbol prints from two print 
wheels while the minus sign prints from one. For 
this reason the minus sign is recommended as a 
credit symbol in lieu of the CR symbol. 

11. The dollar symbol need no longer be pre- 
printed on a check form, since this symbol can be 
wired immediately to the left of significant digits. 

12. The number of alphabetic positions that can 
be assigned in forms layout to print from storage 
is 32. More than 32 positions can be stored by use 
of counters and co-selectors in conjunction with 
storage as shown in Figure 86. 
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Form Design as Affected by Other Features 

1. The character emitter, through selectors or 
storage control, may be used to print report head- 
ings on blank forms and to identify the first and 
last line of a report with such information as 
brought forward on the first line and carried for- 
ward on the last line. 

2. Maximum utilization of the variable length 
overflow feature makes it unnecessary to reserve 
space for multiple total lines. 

3. Skips up to two inches are possible without 
interrupting the normal printing speed of the ma- 
chine. Therefore, there is an advantage to holding 
forms to a size which will not require skipping of 
more than two inches between print cycles. 

4. Zero suppression on the Type 407 is electrical 
and completely flexible. It is not mandatory, for 
example, to line up the right-hand digit of infor- 
mation printed in the heading, such as customer 
number, with the units digit within the columnar 
field, such as an amount field. 

5. Total identification permits flexible position- 
ing of totals. 



6. When a fastening medium such as a staple is 
used to hold multiple part sets together, it should 
be kept away from the paper clamps if possible. 
If it is necessary to place the staples in the area 
covered by the paper clamp, the staples must be 
horizontals 

RIBBON REPLACEMENT 

The ribbon feeds from one spool to the other ap- 
proximately one inch on each print cycle. It feeds 
in one direction until a metal eyelet near the end 
of the ribbon on either spool strikes the ribbon re- 
versing lever, thus reversing the feed. 

When a new ribbon is installed, it is important 
that the leading end of the ribbon is firmly hooked 
onto the empty spool. Enough ribbon should be 
wound on the empty spool so that the metal eye- 
let is somewhere between the spool and the rib- 
bon reversing lever. The threading of the ribbon 
around the guide rollers is shown in the schematic 
below. 



Metal Eyelet , , (^ 

I ' ^ Ribbon Reverse Lever v^ 




Ribbon Guide 
-Ribbon Spool 




Ribbon Feed Schematic 



OPERATING SUGGESTIONS 



BEFORE a feature or a control panel hub was 
used in this manual, it was described. Because of 
the wide flexibility in use of hubs, however, it 
was not always possible to present some of the 
corrective measures that must be taken when a 
feature or a control panel hub is used in a somewhat 
unusual way, without complicating the basic in- 
struction. Some of these measures are described 
here. 

Proper Use of Filters 

It is generally assumed that a filter allows current 
to go in only one direction — from entry to exit 
— and thus may be used to eliminate back cir- 
cuits. Filters, however, do not entirely eliminate 
back circuits. A little current passes in the opposite 
direction — from exit to entry — but so little 
that the reverse current cannot operate any feature 
of the machine. Also, as current passes through 
a filter, there is a slight loss of power. 

Filters were originally installed in the Type 407 
to permit flexibility in the control of zero printing 
and amount punctuation as well as for the control 
of special character printing, such as minus, amper- 
sand, and dollar signs. To eliminate back circuits 
for purposes other than those for which filters 
were originally intended, selectors should be used 
whenever possible, as improper use of filters will 
not only cause improper machine operation but 
may also damage the filters. 

Quite often one or more comparing positions 
may be used to avoid using filters; for example, 
digits 1 and 3 may be used to pick up two pilot 
selectors independently. They may also be used 
in combination to pick up a third selector. If 
digits 1 and 3 are wired to the upper and lower 
hub of the same comparing position, the comparing 
exit can become the pickup impulse for cither digit. 
The comparing exit impulse comes from a com- 
pletely independent source and, therefore, cannot 
in any way interfere with the proper control of 
the other two selectors. 

Under certain conditions, filters can be used 
for purposes other than those for which they were 



originally intended; however, special considera- 
tion must be given to the following rules when 
filters are so used: 

1. If a given impulse must pass through a filter 
to operate any feature in combination with an- 
other impulse, that same impulse must pass through 
another filter to operate any other feature. This 
is shown in Figure 147, where impulse A controls 
pilot selectors 2 and 4, and impulse B controls 
selector 4. Impulse A must be wired through a 
filter to each of the pilot selector pickup hubs. 




Figure 147 

2. An impulse must not pass through more 
than one filter in series to control a feature; in 
other words, the exit of one filter must not be 
wired to the entry of another filter. See Figure 
148. 




Figure 148 
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3. Split-wiring through filters should not be 
used when such wiring creates reverse current 
paths for two or more different impulses at the 
same time, as the combination of both reverse 
currents may be sufficient to operate a machine 
feature erroneously. In Figure 149, if the im- 
pulses at first reading 15 and 19 occur at the 
same time, the reverse current through filters 2 
and 8 combined may be sufficient to pick up 
selector 2. 



RIGHT 




Figure 149 



4. A filter is built to take a certain load of 
electricity which, if exceeded, will damage the 
nicer ana may cause uie iiiiiciiiiic lo opcuAuc im- 
properly. Therefore, if one filter exit is used to 
control several similar or different features, refer- 
ence must be made to a load rating table (Figure 
in) to determine that the combined load rating 
does not exceed 4. For example, one filter exit 
can be used to pick up two co-selectors (combined 
rating 4) but cannot be used to pick up four co- 
selectors (combined rating 8). See Figure 150. 

Direct Entry or Direct Reset (Figure 152) 

When lacing direct entry or direct reset from 
one counter group to another, the following rules 
must be kept in mind: 

1. Card cycles may be laced from one direct 
entry to another up to a maximum of five counter 
groups, provided that all corresponding counter 
groups are read out and reset on the sam.e program. 
Example B is wrong because the three counter 
groups are cleared on different program cycles. 




WRONG 




Figure 150 

The wiring may be corrected by impulsing each 
direct entry position from three independent card 
cycles. 

2. Program exits may be laced from one direct 
reset to another up to a maximum of five counter 
groups, provided that the corresponding counter 
groups add or subtract at the same time. Example 
D is wrong, because the three counter groups are 
impulsed to add at different times. The wiring 
may be corrected by impulsing each direct reset 
position from three independent minor program 
exits. 
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CONTROL PANEL 


LOAD 


ENTRY HUB RATING 


Auto Stop 

BT PU 


1 
1 


Carriage Skips X, D, I 
Carry Entry 
Column Split Cpl 
Comparing Entry 
Co-Selector Pickup 
Counter Control (plus, 


1 
♦ 

1 

2 


minus, read out) 


1 


Counter Controlled Print 


3 


Ctr Control (RO and RE) 
Counter Couple Control 
Counter Entry and Exit 
Cpl Progressive Selector 


2 
1 
3 
3 


Dir Entry or Dir Reset 
FM-SK 


1 
3 



CONTROL PANEL 
ENTRY HUB 



LOAD 
RATING 



* Must not be wired through filters. 
^ When filters are necessary for zero 
must be used for every two positions to 



Head Supp, X, D 3 

Head X, D 3 

LC SK -- 

LCT 1 

List Off 1 

MLR Release 1 

MLR Repeat 1 

MLR Start 1 

MLR Stop 2 

Neg. Bal. Control 1 

Non-Print 3 

Normal Print Entry 3 

Overflow End 2 

Overflow Trans. 2 

Pilot Sel I, X, D Pickup 1 

Program Repeat 2 

Program Start 1 
Program Stop (Mi, Int, Ma, 

Final, Com.) 4 

print control, one filter 
the right of the decimal. 



CONTROL PANEL LOAD 


ENTRY HUB RATING 


Runout Switch 


1 


Short Skip 


2 


Skip Control 


3 


Space 1, 2, Extra, Sel. 


3 


Space Supp. 


3 


Spl. Prg. 


2 


Stop 


2 


Storage Entry 


2 


Storage (SP) - Immediate 


1 


Storage - In-Out, X, D, Next 




Cycle, Alpha. 


1 


Storage - Summary Punch 


3 


Summary Punch Entry 


3 


Summary Punch Pickup 


4 


Summary Punch Switch ON 


1 


TR PR 


* 


Transfer Print Entry 


3 


Zero Print Control #2 




Figure 151. Load Rating Table 



Counter Coupling 



Figure 152. Direct Entry or Direct Reset 



When counters are coupled and only some of 
them need to be reset directly, impulses to the plus 
and minus hubs of the coupled counters must be 
isolated and not laced from one counter to the 
other. 

In example A (Figure 153) counter 2 is used 
to accumulate dollar amounts and counter 3 to 
accumulate cents. The cents are not to be printed, 
so counter 3 is cleared on a minor program by 
direct reset. When there is a positive balance in 
the two counters, counter 2 is reset normally, that 
is, by subtracting in the second half of the cycle 
to reach a zero balance. The minus impulse will 
travel over the external wiring to counter 3 minus 
and cause that counter to subtract also. However, 
since counter 3 is cleared by direct reset, the plus 
hubs have already been impulsed internally. Thus, 
counter 3 will be adding, subtracting, reading out 
and resetting, all at the same time. This will cause 
bad counter operation in the entire machine and 
could give erroneous results. 

To correct this condition, the minus and plus 
hubs of the two counters are isolated by wiring 
independent card cycles to the plus andl minus 
hubs of each counter as shown in example B 
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(Figure 153). This prevents the internal minus 
impulse out of counter 10 minus hubs from reach- 
ing the minus hubs of counter 11 on the total 
cycle, since there is no common connection be- 
tween the two. 

Wiring of X's or 12's to Print Entry 

When normal or transfer print entry is wired 
directly from second reading, X or 12 punches 
in otherwise numerical fields will cause alphabetic 
printing. Zoning of the print wheel can be elimi- 




nated by wiring the column in which the X or 12 
is punched through the 0-9 hubs of a column split. 
When the control is on a numerical field in which 
an X or a 12 is also punched for other purposes, 
the first and second reading positions must be 
wired through column splits to eliminate the X 
or 12 before wiring to comparing entry. Other- 
wise, the extraneous X or 12 punch will break con- 
trol twice, the first time when the X or 12 is read 
by the first reading brush and the second time 
when the X or 12 is read by the second reading 
brush. An alternative method would be to wire 
the comparing exit to program start through the 
0-9 hubs of a column split. 

When the X or 12 is punched in each card of 
a group in an otherwise blank numerical control 
field and the X or 12 is used to function as normal 
control, the X or 12 cannot, of course, be elimi- 
nated. However, the column in which the X or 
12 is punched must be wired to the normal or 
transfer print entry through the 0-9 hubs of a 
column split to prevent the X or 12 from spreading 
across the whole field through the zero print con- 
trol wiring. If the X or 12 to the print wheel is 
not eliminated, the X or 12 back-circuits as fol- 
lows: 

Internally through the zero print control 
wiring to the adjacent print entry positions; 
Externally from print entry to second reading; 
Internally from the lower set of second read- 
positions to the upper common set; 

Externally from the upper set of second read- 
ing positions to one side of the comparing en- 
tries. 
Thus, each card in the group punched X or 12 
breaks control as follows: 



Comparing Entry 



First Reading X 

Second Reading X 



(X) (X) (X) 



Figure 153. Counter Coupling 



Example 1 below shows results obtained when 
the column containing the X or 12 is wired from 
second reading to normal or transfer print entry 
through a column split. Example 2 shows results 
obtained when the second reading position is wired 
directly to normal or transfer print entry. 
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Example 1 



Example 2 



Control 


Amounts 


12345 


25 


12345 


50 


12345 


25 




100='- 


(X) 


75 


(X) 


25 


(X) 


50 




150==- 


12346 


75 


12346 


125 




200* 



'ontrol 


Amounts 


12345 


25 


12345 


50 


12345 


25 




100'=- 


(X) 


75 




75* 


(X) 


25 




25* 


(X) 


50 




50* 


12346 


75 


12346 


125 




200* 



(X) would not normal- 
ly print in either ex- 
ample. 

Note in example 2 that the three X-punched 
cards in the same group cause three control breaks 
for the reasons stated. 

Since an X or 12 punch in an otherwise blank 
field back-circuits to the adjacent second reading 
positions when wired directly to normal or transfer 
print entry, it is obvious that any feature con- 
trolled by an X or 12 punch from any second 
reading position within that field will operate 
erroneously. 

The rule, therefore, is that any X or 12 not 
intended for alphabetic or character printing 
should not be wired directly to normal or trans- 
fer print entry but should be eliminated through 
a column split. 

Negative Balance On-OfF 

If a cycles impulse is allowed to back up into 
negative balance on or off, the corresponding 
counter action could be affected, and an incorrect 
result obtained. Extreme care must be taken to 
prevent this back circuit. 

Counter Punch Exits 

Counter punch exits were primarily intended 
for summary punching purposes and are normally 



wired to the summary punch entry hubs. They 
cannot be wired directly to any other set of entries, 
such as to the pickup hubs of pilot selectors. They 
must be first selected so that they reach the entries 
at a time when the corresponding counter is not 
adding, subtracting or resetting. There is one 
exception: counter punch exit impulses may reach 
entry hubs during a direct reset operation. Al- 
though the counter punch exits may function 
when wired directly, considerable damage is done 
to the machine internally. 

Maximum Number of Entries from One Source 

One source hub (such as card cycles) may be 
split-wired to several entry hubs. However, for 
safe operation one source hub should not be wired 
to more than five entries. 

Triple Spacing 

Triple spacing may be accomplished without 
the use of the sel hubs by combination wiring of 
space hubs 1, 2 and extra. The principle is ex- 
plained by the following example: 

PRINT SPACE BEFORE PRINTING (Wire 2) 



SPACE AFTER PRINTING] 



(Wires 3 & 4) 



SPACE AFTER PRINTINgJ 

PRINT SPACE BEFORE PRINTING (Wire 2) 

Wiring (Figure 154) 

1. Co-selector 7 is picked up immediately from 
split column control 3. This wiring transfers the 
selector slightly before printing time. The selector 
remains transferred for the remainder of the 
cycle. 

2. One space before printing is obtained by 
wiring the space exit hub through the transferred 
side of co-selector 7 to space 1. 

3. Two spaces after printing are obtained by 
wiring the space exit hub through the normal side 
of co-selector 7 to space 2. This wiring works in 
conjunction with the extra space wiring. 

4. All cycles wired to extra conditions the 
machine to take two spaces after printing in ad- 
dition to the one space before printing. 
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Figure 154. Triple Spacing 

Locating Counters Causing Reset Check Light 

When the reset check Hght turns on during the 
testing of a control panel, it is generally caused by 
improper counter wiring. Specifically, the light 
turns on when a counter or group of counters, 
wired to reset, fails to reset to 9's (zero) for one 
reason or another. 

The most common causes, illustrated in Figure 
15 5, are as follows: 

1. When coupled counters are wired to add 
only, and CI is not wired to C. 

This is because the normal path for the test 
impulse is through the CI to C wiring. If the 
proper connections are not made, the test im- 
pulse is not allowed to pass from the high-order 
counter to the low-order counter. 

2. When counter exit positions are erroneously 
wired to normal or transfer print entry instead of 
to counter-controlled print. 

When counter exits are wired to normal or 
transfer print entry, the only way that the 
counter can clear is by direct reset. 

3. When emitted impulses, such as dollar, deci- 
mal, comma, and special characters, overlap posi- 
tions wired from counter exit to counter-controlled 
print. 

For example, a decimal is wired to normal or 
transfer print entry 60, and a counter exit posi- 
tion is wired to counter-controlled print 60. In 
such cases, the symbol impulse back-circuits to 
the counter exit position in the second half of the 



reset cycle and prevents the counter from re- 
setting to 9's. 

4. When the total in a counter exceeds the num- 
ber of positions wired from counter exit to coun- 
ter-controlled print. 

This condition may be described as "total over- 
flow" and is more apt to occur during the prepa- 
ration of a report than during the initial testing 
of the control panel. 

When only one counter is cleared on a given 
program step, and the reset check light turns on, 
it is a simple matter to locate the counter in error 
and check the counter wiring for the error condi- 
tions just described. 

When several counters are cleared and the reset 
check light turns on, the specific counter in error 
may be located by proceeding as follows: 

1. Empty the hopper. 

2. Depress the start key to run out the cards. 

3. Depress the stop key to turn off the reset 
check light. 

4. Remove the reset wire from one of the coun- 
ters. 

5. Run the test deck through the machine a 
second time. If the reset check light does not turn 
on, that counter is in error. 

6. If the reset check light does turn on, remove 
the reset wiring from each remaining counter group 
in turn and repeat steps 1 through 5 until the 
machine does not indicate a reset failure. The last 
counter group disconnected has the faulty counter 
wiring. 

7. If all counter wiring is correct and the reset 
check light turns on, the trouble is due to machine 
failure. 

Wiring (Figure 155) 

1. CI to C of counter group 13-14 not wired. 

2. Counter exits of counter 2 are wired to nor- 
mal print entry, and the counter is wired to read 
out and reset normally. 

3. The decimal, which is erroneously wired to 
normal print entry 60, should be wired to normal 
print entry 59. The comma, which is erroneously 
wired to normal print entry 56, should be v/ired 
to normal print entry 5 5. 

4. The total in the counter contains nine sig- 
nificant digits. Only eight positions are wired to 
counter-controlled print. 
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CONTROL PANEL SUMMARY 



EACH SECTION o£ the control panel (Figure 156) 
is assigned a number under which the hubs are briefly 
described. 

1. First Reading. These hubs represent the 80 
brushes that read the card at the first station. They 
are wired principally to comparing entry, MLR start, 
X or D storage controls, digit selectors, pilot and co- 
selector pickups, X or D carriage skips and heading 
control. 

2. Comparing Unit. There are 20 positions o£ com- 
paring on the standard machine. The comparing entry 
hubs are wired from first and second reading, so that 
classifications in two cards may be compared to deter- 
mine whether or not they are alike in both cards. If 
the punching is alike, the cards belong to the same 
group; if it is unlike, the cards belong to different 
groups. Three different classifications can be compared 
at the same time to print totals for each classification. 

Each vertical pair of entry hubs has a corresponding 
pair of common comparing exit hubs, which are diagon- 
ally arranged for convenience in jackplugging. When- 
ever a reading at one station does not compare with 
the reading at the other station, the comparing exits 
emit an impulse which is normally wired to program 
start and carriage skip control. 

3. Second Reading. These hubs represent the 80 
brushes that read the card at the second station. They 
appear at two locations on the control panel for con- 
venience in wiring. The upper set of hubs is normally 
wired to comparing entry or to progressive selectors 
for multiple line reading. The lower set of hubs is nor- 
mally wired to counter entry, storage entry, normal or 
transfer print entry, heading control suppression and 
MLR stop control. 

4. Progressive Selectors. There are 28 progressive se- 
lector positions each consisting of three common and 
three transfer hubs. The transfer hubs labelled 1, 2, 
3 are successively connected internally to the common 
hub during MLR operations. Information for three 
lines of printing can then be wired from second read- 
ing to the hubs for each line and from the common 
hubs to transfer print entry. 

5. Progressive Selector Couple. Each line has a pair 
of couple hubs which are exits during MLR operations 
and normally are used to pick up co-selectors for the 
purpose of expanding any line beyond 28 positions. They 
are also entry hubs when MLR lines are not being printed, 
and may be wired from any cycle impulse to cause the 
corresponding line to be connected to the common hubs 
for that cycle. This gives the effect of three 28-position 



selectors, since each line can be independently controlled 
when MLR is not in operation. 

6. Storage Entry. These are the entries to the four 
storage units. Normally they are wired from second 
reading to store information read from a card, or from 
counter exits to store information accumulated in 
counters. Numerical information, including 11 and 12 
punching, can be stored in all 16 positions. Alphabetic 
information must be read into the left-hand eight po- 
sitions of each unit. Storage units clear when corres- 
ponding Storage IN hubs are impulsed. 

7. Transfer Print Entry. The 120 transfer print 
entry hubs are one of three sets of entries to the print 
wheels. Like the transferred hubs of a selector, these 
hubs accept impulses only when they are made active 
by a cycle control impulse reaching TR PR. 

8. Normal Print Entry. The 120 normal print 
entry hubs are one of three sets of entries to the print 
wheels. Normally they are wired from second reading 
or from storage exits to print either numerical or alpha- 
betic information. 

9. Storage Exit. These are the exits from the four 
storage units. They are normally wired to normal or 
transfer print entry or to counter entries. The storage 
exits are active any time the corresponding storage unit 
is impulsed to read out. 

10. Counter Entry. There are 112 counter positions 
arranged in convenient groups of 4, 6, 3 and 8 posi- 
tions. Counter entries are normally wired from second 
reading for the purpose of adding, subtracting or group 
indicating information read from the card. The entry 
of every counter group is internally connected to the 
corresponding counter exit positions unless direct entry 
for that counter group is wired. These hubs are recep- 
tive on the first half of the cycle only. 

11. Co-selector. Sixteen co-selectors are standard. 
Each selector has five positions. When the pickup hubs 
are impulsed, the selector picks up immediately and 
holds to the end of the same cycle. 

12. Counter Exits. Counter exits emit impulses for 
information that is detail or total printed from the 
counter. To detail print, the counter must be impulsed 
to add or subtract, at which time counter entries are 
internally connected to counter exits. To total print, 
the counter must be read out and reset and the exits 
must be wired to counter-controlled print. Counter 
exits do not emit impulses when the counter is impulsed 
to direct entry, at which time they are internally dis- 
connected from counter entry. Also, counter exits do 
not emit impulses when direct reset is wired. Refer to 
paragraphs 13 and 78. 
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13. Counter-Controlled Print. These hubs are one of 
three sets of entries to the print wheels, the other two 
being normal and transfer print entry. Normally they 
are wired from counter exits, receiving the information 
from the counter during the first half of the cycle and 
returning it back to the counter during the second half 
of the cycle. The print wheels are set up for printing 
during the first half of the cycle. The returned infor- 
mation during the second half of the cycle either adds 
or subtracts in the counter to reach a zero balance, thus 
affording a check between the amounts printed on a re- 
port and the amount accumulated in the counter. 

These hubs provide the only means by which a 
counter may be reset as the total is printed, since 
counter clearing is done in the second half of the cycle. 
Counter exit positions containing significant digits must 
be wired to counter-controlled print in order to reset. 

Alphabetic or special character information cannot 
be wired to counter-controlled print, since these hubs 
do not accept zone impulses. 

14. Counter Punch Exit. The counter punch exits 
are active on every machine cycle, emitting whatever 
stands in the corresponding counter. Normally they are 
wired to summary punch entry during summary punch- 
ing operations, so that accumulated amounts or group 
indicated information may be punched in a summary 
card. The high order position of each counter punch 
exit emits a 0-X impulse whenever a converted negative 
figure or a zero balance is being punched. 

15. Summary Punch Entry. These hubs represent the 
80 punch magnets on the summary punch. Normally 
they are wired from counter punch exits, the character 
emitter, or storage punch exiis for summary puncmng. 

16. Storage Punch Exit. These hubs are normally 
wired to summary punch entry when information in 
the storage units is to be summary punched. They are 
under the control of the storage out summary punch 
hubs which may be impulsed on any summary punch 
cycle. The units are independently controlled. 

17. Bus. These hubs are located in convenient sec- 
tions of the control panel and are used to expand either 
exits or entries, thereby eliminating the need for split 
wires. 

18. Filters. There are 10 filters standard, each with 
an entry and an exit hub. They allow an impulse to 
travel in only one direction (into entry, out of exit) 
and are used to control a circuit in one direction only. 

19. Program Start. The program start hubs are iden- 
tified as MI (minor), INT (intermediate), MA 
(major), and O-Flow (overflow). MI, INT and MA 
are normally wired from the comparing exit to cause 
a program change for every group or from CC (cycle 
count) to cause a program change for every card. The 
MI, INT and MA hubs accept impulses to activate 
the minor, intermediate and major programs. 



The overflow entry is used in conjunction with the 
carriage and is normally wired from the overflow car- 
riage hub to cause overflow programs to be initiated 
for overflow sheet identification. 

An impulse into any of these program start hubs 
causes card feeding to stop and a series of one or more 
program cycles to start unless this occurs on an MLR 
operation in which case programming will be suspended 
until after the MLR operation is completed. 

20. Head X, D; Supp X, D. Head X or D hubs are 
usually wired from first reading to cause heading cards 
to detail print regardless of the setting of the list 
switch. When wired, they work in conjunction with 
skip control, for controlling the function of the D and 
H carriage skip hubs. 

Suppress X or D hubs normally are wired from sec- 
ond reading to suspend control between heading cards 
or between heading and body cards. They do not sus- 
pend carriage skipping. 

21. MLR Start, Stop, Repeat, Rel; Repeat Couple. 
The MLR start hubs accept a 12 impulse from first 
reading to stop card feeding and start a series of cycles 
for the repeated reading of a card. The progressive 
selectors operate during this series of repeated cycles. 

The MLR stop hubs accept a 1, 2 or 3 impulse from 
second reading to stop the progressive selection after 
1, 2 or 3 lines have been printed. Card feeding then 
resumes. 

The MLR repeat hubs accept the equivalent of a 12 
from an all cycles impulse after an MLR operation has 
been started. This causes the progressive selectors to 
operate again starting with line 1. 

"TU^ MLR. release hubs must be wired ■whenever re- 
peat is wired. These hubs accept the equivalent of 9 
to 1 of an all cycles impulse to stop any series of MLR 
cycles at the end of the cycle during which release is 
impulsed. 

Repeat couple hubs emit an impulse on every repeat 
MLR cycle, and normally are wired to co-selectors so 
that a distinction can be made between regular MLR 
cycles and repeat MLR cycles. 

22. Immediate Exit. These hubs emit a short impulse 
during the second half of each machine cycle. Nor- 
mally it is selected to control operations during the 
second half of the cycle, such as machine stop, for a 
negative balance in a counter, or to control program 
start. 

23. Digit Impulse. These hubs emit impulses corre- 
sponding to the 12 punching positions in a column of 
the card. Normally they are wired to the C hub of 
digit selectors so that any required impulse can be 
read from the exits during one or more cycles. 

24. Carriage Skips X, D and Immediate. These hubs 
correspond to channels 1 to 10 on the tape. They re- 
ceive impulses to initiate skips that are to be stopped 
by holes in the corresponding channels of the tape. 
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The X hubs accept 11, 12 or skip control impulses and 
the D hubs accept any impulse to cause skipping on the 
following cycle. The I hubs accept cycle or skip con- 
trol impulses to cause skipping on the same cycle. 

When the X or D hubs are impulsed and a total in- 
tervenes, skipping takes place after the total prints. 
When the I hubs are impulsed and a total intervenes, 
skipping takes place before the total prints. When the 
X or D hubs are impulsed during program or MLR 
cycles, the skip will not become effective until after all 
program or MLR cycles are completed. 

Channel 1 must be used to identify the first printing 
line and channel 12 the overflow line. 

2 5. Short Skip. These hubs are entries and normally 
are wired from the skip control hubs, when the skip 
does not exceed two inches or the overflow one inch. 
When impulsed, they suppress the normal internal in- 
terlock that occurs whenever a skip is initiated, and 
allow the skip to take place without loss of time. 

2 6. LC SK (Last Card Skip) . When the switch is wired 
ON, the carriage will skip to channel 1 at the end of 
a run. If it is not wired, a final total may be printed 
on the last form. 

27. Skip Control. The four common skip control 
hubs normally are wired from the comparing exits and 
operate in conjunction with head X or D to pick up 
an internal selector for controlling HH, HD, DH and 
DD hubs. 

28. HH — Head Card to Head Card. Whenever a 
heading card at the second station is followed by a head- 
ing card at the first station, an impulse is emitted from 
N (normal) if there is no control change and from 
T (transferred) if there is a control change. 

When the HH T hubs are active, detail cards are 
missing. These hubs would normally be wired to chan- 
nel 1. 

29. HD — Head Card to Detail Card. Whenever a 
heading card at the second station is followed by a detail 
card at the first station, an impulse is emitted from HD 
N if there is no control change, and from HD T if 
there is a control change. HD N identifies heading 
cards followed by normal cards of the same group and 
usually is wired to the channel reserved for the first 
body line. HD T identifies missing detail cards of one 
group and missing heading cards of another group and 
normally is wired to the first body line channel and to 

FM-SK. 

30. DH — Detail Card to Head Card. Whenever a 
detail card at the second station is followed by a heading 
card at the first station, an impulse is emitted from DH 
N if there is no control change and from DH T if 
there is a control change. DH N identifies cards out 
of sequence on a conventional form and normally is 
wired to stop. DH T identifies a change from one group 
to another on a conventional form and should be wired 
to carriage skip 1. 



For inverted forms, DH N is wired to the carriage 
skip identifying the first body line and DH T to fm-sk 
and to the first body line carriage skip. 

31. DD T — Detail Card to Detail Card Trans- 
ferred. These hubs emit an impulse whenever two 
detail cards follow each other and a control change 
occurs. They identify missing heading cards and nor- 
mally are wired to the first body line carriage skip. 

32. O-FLOW — Detail to Detail Normal. These 
hubs emit an impulse as the last body line of a form 
is printed. The last body line of a form is determined 
by a punch in channel 12 of the tape. If heading cards 
are used, these hubs normally are wired to the first 
body line carriage skip hub. Without heading cards, 
these hubs are wired to skip to the first line of the 
next form. 

33. FM-SK. When impulsed, the form skip hubs 
suspend the action of all skip stops until after the over- 
flow punch has been sensed for conventional forms or 
a punch in channel 10 has been sensed for inverted 
forms. Normally it is wired from HD T for conven- 
tional forms and from DH T for inverted forms. 

34. Exit 9. These hubs emit an impulse whenever 
a punch in channel 9 of the tape is sensed. They nor- 
mally are wired through selectors to overflow transfer 
for variable length overflow operations. They are also 
wired to short skip to release the interlock on the last 
two inches of a long skip. 

3 5. Card Cycles. These hubs emit a cycle control 
impulse on card feed cycles for controlling entry into 
and printing from counters. This impulse starts before 
the 9 position in the card is read and it continues until 
all adding into counters has been completed. These hubs 
are not active for MLR, heading card, and program 
cycles. The four card cycle hubs (O, 37-40) are active 
on every card feed cycle, including MLR and head card 
cycles. The two CO-CC hubs (0-79-80) are active on 
every card cycle and are short impulses to be used to 
pick up co-selectors. 

36. MLR CPL. These two common hubs are active 
on every MLR cycle. They are normally wired to TR PR 
to make the transfer print entry hubs active on every 
MLR cvcle. 

37. TR PR (Transfer Print). These common hubs 
represent the pickup for the 120 position transfer print 
entry unit. They are normally wired from MLR CPL. 
These hubs may also be wired from cycles impulses as 
described on page 54. The transfer print unit remains 
transferred only for the duration of the impulse wired to 
TR PR. 

3 8. SP-X (Summary Punch X). These hubs emit 
an X impulse on every summary punch cycle and are 
normally wired through selectors to summary punch 
entry to identify different types of summary cards, 
such as minor and intermediate summary cards. They 
are also used to identify debit balance summary cards 
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when an NX is used to represent a credit balance sum- 
mary card. 

39. Entry. The zero entry hubs are direct con- 
nections to complete a circuit from any lower zero 
print control hub wired to them. Normally, they are 
wired from zero print control hubs to print zeros for 
zero balances. 

40. '"Ctrl (Asterisk Control). These hubs emit an 
impulse for asterisk control and are wired to co-selector 
pickup hubs to control zero print control hubs when 
check-protecting asterisks are being printed. They differ 
from the regular asterisk in that they print from the 
check-protecting asterisk impulse rather than an 8-4-11 
impulse. 

41. ''-'Entry. The asterisk entry hubs are direct con- 
nections to complete the circuit for printing check- 
protecting asterisks (N impulse). They are normally 
wired from zero print control. 

42. ?^ — Entry. The ampersand and minus entry 
hubs are direct connections to complete the circuit for 
printing an ampersand (12 only) or a minus (11 only). 
They are normally wired from zero print control, 

43. Digit Selectors. Two digit selectors, A and B, 
are standard. These selectors are used to select specific 
digits from a card column or to^emit digits on every 
machine cycle. The C hub is impulsed from a reading 
station if a specific digit is to be selected, or from digit 
impulse if the selector is to be used as an emitter. 

44. Character Emitter. All letters, digits and special 
characters are emitted from the character emitter on 
each machine cycle. Usually they are wired through 
selectors to norrnal or transfer nrint entrv. to counter 
entry (numbers only) , to storage units, or to summary 
punch entry. 

45. Comma, Decimal, Dollar Symbol, These symbols 
are emitted on every machine cycle. They differ from 
the same hubs in the character emitter in that they can 
be controlled by zero print control wiring. They are 
normally wired directly to normal or transfer print 
entry, 

46. Column Split Cpl. The column split couple hubs 
are normally iised to pick up selectors for the purpose of 
expanding column splits. They are also used as exit 
hubs during the second half of the cycle, 

47. Column Splits. Twelve column splits are stand- 
ard. Each one has a C (common), 0-9, and 11-12 
hub. They are used to separate 11-12 punches from 
0-9 punches in a card column. By wiring a cycle im- 
pulse into C and out of 11-12, the second half of the 
cycle can be separated from the first half, 

48. Storage In, X-D. Each storage unit has its own 
storage in X and D hubs. They accept impulses to con- 
dition the storage units to accept information on the 
following card feed cycle. The X hubs accept 11, 12 or 
carriage exit impulses and are normally wired from first 
reading. The D hubs accept digits, 11, 12, carriage exit 



or cycle impulses and are normally wired from first 
reading or any hub emitting a cycle impulse, When 
the IN hubs receive an impulse, storage units clear before 
the next machine cycle, 

49, Storage Out, X-D. Each storage unit has its own 
storage out X and D hubs. They accept impulses to 
cause the storage units to read out on the following 
card feed cycle, provided the pickup is not from an MLR 
card. The X hubs accept 11, 12 or carriage exit impulses. 
The D hubs accept digit, 11, 12, carriage-exit or cycle 
impulses. 

50. Storage, Alphabet. Each storage unit has its own 
alphabet couple hubs which must be connected when 
alphabetic information is being stored. The common 
hubs above are exits and emit the equivalent of a 0-11- 
12 impulse. The lower hubs are entries. When the 
alphabet couple hub for a storage unit is connected, all 
numbers enter the left eight positions of the unit and 
all zones enter the right-hand eight positions. It is 
necessary to wire only the left side of the storage unit 
when storing alphabetic information. 

51. Storage Out, Immediate. Each storage unit has 
two common immediate out hubs. They accept any im- 
pulse to cause the storage units to read out immediately, 

52, Storage In, Next Cycle. Each storage unit has two 
common next cycle hubs, which when impulsed condi- 
tion the storage units to accept information on the next 
machine cycle. They are normally wired from program 
exits to cause the storage units to be conditioned, either 
for the first card of the next group or for the follow- 
ing program step. These hubs cannot be used if the 
next machine cycle is a summary punch or a long carriage 
skip cycle. 

53. Storage, Sum Punch. Summary punching out of 
each storage unit is controlled by the summary punch 
hubs. The lower hubs are entries and are independent one 
from the other. The top hubs are common. When the 
lower hubs are connected to any of the top hubs, the 
storage punch exits will emit on every summary punch 
cycle. Summary punching out of a particular storage 
unit may be done on a specific program by wiring the 
program couple hub to the lower summary punch hub, 

54, CC (Cycle Count). The CC hub emits a 1 im- 
pulse during the first and second half of every machine 
cycle. Normally it is wired to counter entry to count 
cards or groups of cards, or to program start to cause 
one or more programs to be initiated for every card, 

5 5, Half Adj. The half adjust hubs are exits for a 
5 impulse during the first and second half of every ma- 
chine cycle. These hubs normally are wired to counter 
entry for decimal adjusting purposes. 

56. Stop. These hubs accept card cycle, all cycle, 
first card, digits, 11, 12, comparing exit impulses or skip 
control exits, such as HH, HD, etc., to stop the ma- 
chine at the end of the same cycle. They receive negative 
balance on, or negative balance off impulses to stop 
the machine at the end of the following cycle. The ma- 
chine is restarted by depressing the start button. 
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57. Auto. These hubs are the same as the stop hubs 
except that they also cause the automatic stop light 
to turn on. When immediate exits or skip control 
exits, such as HH, HD, etc., are wired to these hubs, 
the machine stops at the end o£ the following cycle and 
not at the end of the same cycle. 

5 8. Print. These hubs accept card cycle or all cycles 
impulses to cause the machine to detail print when 
the list switch is wired off. 

59. Non-Print. These hubs accept card cycle or all 
cycles impulses to prevent printing and spacing for the 
cycle during which non-print is impulsed. 

60. SP-PU. The summary punch pickup hubs accept 
any cycle impulse to cause the machine to summary 
punch. They are normally wired from program levels. 

61. Co-Selector Pickup. These are the pickup hubs 
for the co-selectors. When impulsed, they cause the 
co-selector to transfer immediately. They are normally 
wired from pilot selector coupling exit or from program 
steps. 

62. Pilot Selectors. Fifteen pilot selectors are stand- 
ard. Each selector has two positions arranged vertically, 
and an X, D, and immediate pick-up. When the X or 
D hubs are impulsed, the selector transfers on the fol- 
lowing card or program cycle unless there is an MLR 
card at the second reading. When pilot selector X or D 
hubs are impulsed from an MLR card at first reading, 
the selector will transfer on the following cycle and 
remain transferred through all MLR cycles of that card, 
provided there is not an MLR card at second reading. 
If the X or D hubs are impulsed while an MLR card 
is at second reading, the selector transfers after all 
MLR lines of the card at second reading have been 
printed. When X or D hubs are impulsed during a pro- 
gram cycle, the selector transfers on the following cycle 
and remains transferred for all remaining program cycles 
through the first card of the following group. 

When the I hubs are impulsed, the selector transfers 
immediately. When I is impulsed during a program cycle, 
the selector transfers immediately and remains trans- 
ferred for all program cycles and through the first card 
of the following group. If the I hubs are impulsed while 
an MLR card is being read, the selector transfers imme- 
diately and remains transferred for all MLR cycles. 
Each selector also has a coupling exit which emits an 
impulse when the selector transfers, and continues to 
emit as long as the selector remains transferred. It is 
normally wired to a co-selector pick-up. 

63. Alter. Siv. There are four alteration switch selec- 
tors on the control panel that correspond to the four 
alteration toggle switches on the machine. When the 
alteration toggle switches are turned on, the correspond- 
ing selector transfers. The selectors may be used inde- 
pendently or in conjunction with pilot or co-selectors 
to change machine fxmctions under the control of a 
toggle switch. 

64. List. When the switch is off, the machine group 
prints. When the switch is not wired, the machine de- 



tail prints. The lower hub may be impulsed by a cycle 
impulsed wired through selectors to control detail and 
group printing. 

65. RO (Run Out). When the run out switch is on, 
the last card in the machine runs out automatically into 
the stacker. When the switch is not wired, the last card 
must be run out into the stacker by depressing the start 
key. 

66. LCT (Last Card Total). When this switch is on, 
three programs (minor, intermediate and major) will be 
taken in succession on the run-in and as the last card 
is run-out to the stacker. When the switch is not wired, 
the programs are under the control of the program 
start hubs. The fourth step (run-out final) is active 
only if the final total toggle switch is on. 

67. Split Column Control. These are off-time emitter 
hubs that emit an impulse at half after the number 
they represent. They are normally wired to pick up 
selectors which are then used as column splits. 

68. Spl. Prg. When the special program switch is 
ON, a program change causes card feeding to stop and 
a series of program cycles to start. The cycles will con- 
tinue until 5 steps have been taken (unless repeat is 
wired), after which time card feeding resumes. Special 
progfam on also disconnects the internal all cycles im- 
pulse from the channel entries, permitting control panel 
entry to each channel. These impulses may be selected, 
however, so that channel 1 represents program steps 1 
through 5, channel 2 program steps 6 through 10, etc. 

When the special program switch is not wired, pro- 
gramming is normal. 

69. Sel Space. When these hubs are connected, all 
spacing is under the control of channel 11 in the car- 
riage control tape. Every space initiated after print- 
ing is stopped by a hole in channel 11, thus allowing 
variable spacing within any section of the form. The 
select space hubs and the punching in channel 11 of 
the control tape must be used for triple spacing. 

70. Space 1-2. Space 1 hubs are connected for single 
spacing and space 2 hubs for double spacing. These 
hubs stop rather than cause spacing, for an automatic 
space is initiated before each line prints. These hubs may 
be selected so that single or double spacing may be 
placed under the control of a specific punch in the card. 

71. Extra. These hubs accept cycle impulses to 
cause single or double space after printing, depending 
on hqw space 1 or 2 is wired. These impulses may be 
selected. 

72. Supp. These hubs accept program impulses to 
suppress normal spacing before a total prints, or a card 
cycles impulse to suppress normal spacing for every 
card. These impulses may be selected. Space suppres- 
sion takes precedence over all normal spacing but does 
not suppress extra spacing. 

73. SP-SW. The summary punch switch must be on 
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for summary punching. Its function is to provide an 
interlock which delays the accounting machine while 
summary cards are being punched and to stop account- 
ing machine operation when the last card leaves the 
summary punch hopper. This switch may be selected 
only through an alteration switch selector. 

74. First Card. The MI, INT and MA first card hubs 
emit a cycle impulse for the first detail card read after 
a minor, intermediate or major program change. The 
minor first card hubs are always active for the first 
detail card following a heading card. They are normally 
wired to counter plus to add the first card of a group, 
to the pickup hubs of a co-selector, or to the transfer 
print control hubs. 

Each first card hub has a corresponding single posi- 
tion selector which transfers during the time the first 
card impulse is available. 

75. Symbol. When the symbol switch is set for R, 
the R or — hubs for each counter emit an R (11-9) 
impulse when the counter is negative. When the switch 
is set for minus or is not wired, the R or — hubs emit 
a minus (11) impulse when the counter is riegative. 
The R symbol switch can be selected so that the R 
prints on detail print cycles and the minus on group 
print cycles, or vice versa. 

76. Counter Control Plus. A card cycle, all cycles, 
program, or first card impulse introduced into these 
hubs will cause the corresponding counter to add. 
Transfer exit plus is also wired to counter control plus, 
when positive information is being transferred from 
another counter. 

77. Counter Control Minus. A card cycle, all cycles, 
•^rosram or first card, im'^iilse introduced into these 
hubs will cause the corresponding counter to subtract. 
Transfer exit minus is also wired to counter control 
minus, when minus information is being transferred 
from another counter. When the minus hubs are im- 
pulsed, both the C and R or — hubs for the correspond- 
ing counter are active. 

78. Direct Entry or Direct Reset. These are direct 
entry hubs when the same impulse is wired to them 
that is also wired to the corresponding plus or minus 
hubs. An impulse to direct entry separates the counter 
entry from the counter exit. The information wired to 
the counter entry hubs will enter the counter directly 
from the card rather than from the counter-controlled 
print hubs. When direct entry is wired, no printing oc- 
curs. It is normally used during group printing opera- 
tions to prevent overprinting and when transferring 
from another counter information that is not to be 
printed. 

These are direct reset hubs when the same impulse 
is wired to them that is also wired to the corresponding 
read-out and reset hubs. An impulse to direct reset 
causes the total to clear out of the counter without 
reading out of the counter exit hubs. A counter is nor- 



mally wired for direct reset whenever the counter is 
to be cleared without printing the total. Totals cannot 
be transferred from one counter to another when direct 
reset is wired. 

79. Transfer Plus-Minus Exit. The transfer plus 
exit hubs emit an impulse when the corresponding 
counter read-out and reset hubs are impulsed and the 
counter is plus. They are wired to the plus of another 
(receiving) counter. 

The transfer minus exit hubs emit an impulse when 
the corresponding counter read-out and reset hubs are 
impulsed and the counter is minus. They are wired to 
the minus of another (receiving) counter. 

80. Couple Control. Whenever counters are coupled, 
the couple control hubs of all but the high order 
counter must be connected. This wiring insures that 
a zero test will be made in every coupled counter 
when negative balance is wired off, and prevents the 
punching of credit X's from any but the high order 
counter during summary punch operations. 

81. Negative Balance On. These hubs emit an im- 
pulse at the end of the cycle during which the cor- 
responding counter turns negative and for every cycle 
thereafter as long as the coimter remains negative. 
Normally they are wired to negative balance control to 
convert complement figures or to the pickup of a se- 
lector to control other functions of the machine. 

82. Negative Balance Control. These are entry hubs 
wired either from negative balance on to convert com- 
plement results or from negative balance off to con- 
vert zero balance 9's to zeros. 

83. Negative Balance Off. These hubs emit an im- 
•^ulse at the end of the cvcle durin*^ which the corres- 
ponding counter zero balances. They are wired to 
negative balance control to convert zero balance 9's to 
zeros or to selector pickup hubs to control other func- 
tions of the machine. 

84. * Symbol Exit. These hubs emit the equivalent 
of an 8-4-11 impulse whenever the corresponding 
counter is impulsed to read out or to read out and reset. 
They are wired to normal or transfer print entry for 
the printing of asterisk symbols for totals. They can- 
not be wired to counter-controlled print since these 
hubs do not accept zone impulses. 

85. C Symbol Exit. These hubs emit a C (12-3) 
impulse whenever the corresponding counter is impulsed 
to subtract. They also emit a C impulse whenever the 
corresponding counter is negative and is impulsed to 
read out or read out and reset. They are wired to nor- 
mal or transfer print entry in conjunction with the R 
hub to identify a credit item or a credit total. They 
cannot be wired to counter-controlled print. 

86. R or - Symbol Exit. If the R or - switch is 
wired for R, these hubs emit an R (11-9) impulse 
whenever the corresponding counter is impulsed to sub- 
tract or whenever that counter is impulsed to read out 
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or read out and reset a converted negative total. If the 
R switch is not wired or is wired for minus, these hubs 
emit a minus (11) impulse under the same condition 
as the R hubs. The R or — hubs are wired to normal 
or transfer print entry to identify credit items or credit 
totals. They cannot be wired to counter-controlled 
print. 

87. Carry Exit — Carry Entry. The CI and C hubs 
must always be connected whenever a counter is in use. 
This is necessary because all counters reset to 9's. "When 
counters are coupled the CI of the high order counter 
is wired to the C of the low order counter and the 
remaining CI and C hubs of the group are connected 
from right to left. 

88. Read Out. These hubs accept cycle impulses to 
cause a counter to read out without resetting. They 
are normally used for progressive totalling. 

89. Read Out and Reset. These hubs accept cycle 
impulses to cause a counter to read out and reset. 

90. Program. These hubs are exits for cycle control 
impulses which are wired to control counters, selectors, 
storage units and the carriage, during program steps. 
Normally the first row of hubs (minor) becomes active 
as exits when the minor start hub receives an impulse; 
first and second (intermediate) rows become active in 
succession when the intermediate start receives an im- 
pulse; first, second and third (major) rows become 
active in succession when the major start receives an 
impulse. The run-out final row is active when the LCT 
switch is wired on and the final total toggle switch is on. 

"When the special program switch is not wired on, 
each channel entry is connected internally to an all 
cycles impulse. "When the switch is on, this connection 
is broken and must be made by external wiring. "With 
the switch on, any start impulse causes the program 
steps to become active in succession from 1 through 5, 
at which point they stop unless repeat is wired. 

91. BT CYCLES — BT PU. "When BT PU (balance 
test pickup) is wired from a cycles impulse, the BT 
Cycles hubs emit impulses which begin slightly later 
and are suitable for selection through selectors picked 
up immediately from Neg. Bal. on or off. "When BT 
PU is impulsed from a digit, BT cycles will emit an 
impulse that begins sHghtly after the digit and continues 
to the end of the cycle. 

92. All Cycles. These common hubs emit all cycles 
impulses on every machine cycle except summary punch 
cycles or long carriage skips. They are normally used 
as a substitute for other cycle impulses when properly 
controlled, or to provide program exit impulses when 
special program is wired on. 

93. O-FLOW. There are two independent over- 
flow hubs for each program level. "When overflow pro- 
gram start is impulsed, the overflow program hubs 
become active in turn, beginning with the first level 
and continuing until the fifth level is reached or vmtil 



stopped by impulsing overflow end. They are normally 
used to control coixnters, storage units and carriage 
operations for overflow sheet identification purposes. 
When overflow programs are active the regular pro- 
grams are inactive. 

94. PR CPL. Each program step has a pair of common 
couple hubs. They emit impulses that begin sooner and 
last longer than the regular programs and are normally 
used to pick up selectors for the purpose of expanding 
the program exits. On machines that have OF CPL these 
hubs emit on regular programs only. On machines that 
do not have OF CPL they emit on overflow programs as 
well as on regular programs. 

95. Stop Mi, Int. Ma, Final, Com. "When special 
program is wired on, the automatic stops are cancelled 
and the program stop must be wired. Normally the 
last program used is wired to stop minor, intermediate 
or major, depending on what program start initiated 
the progression. The final stop is used when special pro- 
gram is on, and both the run-out switch and the final 
total toggle switch are on, to stop the progression of 
program steps after the last card runs out of the ma- 
chine. 

Wlien the common stop hub is impulsed, the pro- 
gression of steps will stop at the end of the same cycle, 
regardless of other controls. It is also an exit hub, and 
as such, emits an all cycles impulse during the last 
program step of each group. 

96. Final Total. These hubs are normally wired to 
counter read-out and reset when final totals are desired. 
They emit an impulse whenever the final total key 
is depressed, provided the final total toggle switch is 
on, the machine is idling, and there are no cards at the 
first and second reading stations. 

97. OF CPL (Overflow Couple). These hubs emit 
impulses on their corresponding overflow program steps. 
The impulses begin sooner and last longer than the regu- 
lar overflow programs and are normally used to pick up 
co-selectors for expanding overflow programs beyond 
two positions. 

98. Repeat. "When special program is wired on and a 
program start is initiated, five program steps are taken 
before the machine stops, if no other stops are wired. 
If more steps are desired, step 5 is wired to repeat, 
causing the automatic progression to be repeated. Any 
program step other than 5 can be wired to repeat and 
the progression of steps will start over again on the fol- 
lowing cycle. 

99. O-Flow End. The succession of overflow pro- 
gram steps is stopped by wiring the last overflow pro- 
gram used to overflow end. The highest program level 
used (minor, intermediate or major) is also wired to 
overflow end along with the last overflow program, to 
cancel the overflow steps when both the overflow and 
the program change occur at the same time. 
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100. O-Flow Trans. These hubs are normally wired 
from exit 9 through a selector to cause a transfer from 
regular to overflow programs whenever a program 
change occurs after the hole in channel 9 has been 
sensed. They are used in variable length overflow 
operations. 

101. 2ero Print Control. Each print wheel has a pair 
of zero print control hubs. They are jackplugged to 
print zeros to the right of significant digits. The high 



order position of a field is always left unplugged. To 
print zeros, zero impulses must be received by the print 
wheel either from a card, from a counter, or from 
an emitter. Zeros may be controlled to print to the left 
of significant digits or for zero balances. The zero 
print control hubs also control the printing of commas, 
decimals and dollar signs as they do zeros, when these 
symbols are wired to print entry from the comma, 
decimal and dollar hubs located immediately above the 
column splits. 



TIMING CHARTS 



The main purpose of timing charts (Figures 157 
and 158) is to assist in determining whether or not 
doubtful control panel wiring will function with- 
out damaging the machine internally. A good 
working knowledge of the machine is necessary 
before timing charts can be used effectively. The 
timing charts should be used in conjunction with 
the control panel summary, the load rating table, 
and the operating suggestions. 

A cycle is a period of time required for a given 
series of events at the completion of which the 
series is repeated. Since the Type 407 operates at 
a speed of 150 cycles per minute, one cycle requires 
two-fifths of a second. Each cycle is divided into 
24 equal parts called points, and each point of a 
cycle is further divided into 1 5 degrees. There are 
360 degrees from one given point of a cycle to the 
same point of the next cycle. A cycle is generally 
measured from to (0 being the same as 360). 
Since the functional cycle on the Type 407 begins 
at 322 degrees, the timing charts show a range 
from 322 degrees to 322 degrees. 

Each cycle is also divided into two parts referred 
to as the first and second half of the cycle. Gen- 
erally, the first half of the cycle (0 degrees to 180 
degrees) is used for card reading and the second 
half (150 degrees to 285 degrees) for accumulat- 
ing, although the latter may be done in the first 
half of the cycle by direct entry. Print wheels are 
set up from card reading or counter exits in the 
first half of the cycle and "echo" back to the coun- 
ter in the second half. 

The transfer time of pilot selectors when picked 
up with X or D is from approximately 292 degrees 



of one card cycle to 285 degrees of the next card 
cycle. Thus, pilot selectors remain transferred for 
intervening program cycles. The 7-degree break is 
necessary to allow time for a transferred selector 
to drop back to normal between one card cycle 
and another. "When pilot selector immediate (I) is 
impulsed, selectors transfer immediately and drop 
at 285 degrees of the same cycle. If programs in- 
tervene, the selector will hold through the next 
card feed cycle. 

Co-selectors transfer immediately and return to 
normal at 285 degrees of the same cycle. When a 
co-selector is transferred with a coupling exit of a 
pilot selector, the co-selector transfers during carry 
(CI) time (307 degrees to 315 degrees), and for 
this reason pilot selectors (X or D pickup) instead 
of co-selectors should be used to select carry im- 
pulses. 

As a general rule, an allowance of 7 degrees 
should be made between the immediate pickup 
impulse and the impulse to be selected because of 
the variable lag in the actual transfer of selectors. 
Impulses that are active during pick-up time 
should not be selected. For example, the chart will 
show that selecting an all cycles impulse through 
a selector picked up immediately from negative 
balance off or on will arc the selector points. On 
the other hand, the chart also shows that the same 
result can be accompHshed by selecting the balance 
test cycle instead of all cycles without damaging 
the selector points. 

The timing shown applies to all Type 407 ma- 
chines that are internally wired to wiring diagram 
number 220775G. 
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TYPE 407 ACCOUNTING MACHINE 

TIMING CHART 



CONTROL PANEL HUBS 
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- 
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^fA. 


ii 


1 ir ; 

■ ■■ 4* 
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Storage Sum Punch AM, 47 


-50 


S 
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Decimal AC, 45 
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Dollar Sign AC, 49 
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MACHINE CYCLES CODE 
A All machine cycles, except summary punch and long carriage 8. Under control of carriage 22. Accepts 3 on line 3, 2 on line 2, 1 on line 1 

skip cycles 9. Emits whatever is entered 23. Accepts only after overflow program start has been 
C Cord cycles 10. Minor also active on first body card impulsed 
F Final total cycle 11. Wire only to lower hub 24. Except overflow programs 
M MLR cycles 12. All MLR cycles after repeat is impulsed. First repeat cycle 25. Transfer time on X or D pickup 

O Overflow programs good only, from 310-350° 26. Com. accepts any program; Mi, Int, Maj accept when corre- 
P Program cycles 13. Timing shown for MLR only. When used os entries, timing spending program start is impulsed; Final accepts when 
S Summary punch cycle; timing under control of summary punch depends on pickup impulse runout hnol is active 

NOTES M. Only when counter is impulsed to read out and reset ^7. Except cycle preceding summary punch cycle 

1. Should not be used for counter crossfooting 15. Print cycles only 28. Read in effective on next card feed cycle or next MLR cycle; 

,"„,„,„ ,. , 1. . . , ... , , Read out effective on same cord feed cycle if impulsed be- 

2. Q, 37-40, 0,79-80 active on all card cycles; 0, 53-72 except 16. Immediate transfer at time impulsed tween 322 and 335° 

HC and MLR cycles 17. Minus must be impulsed not later than 351° ^9. Read in effective on next card feed cycle or next MLR cycle 

3. N not read from cord; internal no-zone impulse 18. Counter-controlled print internally common with either 3^ ,^ |^^ ^^^^ ^ ^^ ,,j, ^^ (including digits 9 

4. Except special program normal or transfer print entry on first half of cycle ,j,^^^g(, 3 , ^m ^^^^^^^^ ^^^^.^^ j^^,^^^ ^^^ ^^^^ ^^.^^.^^ 

5. Emits impulses as designated on control panel 19. Must be impulsed not later than 336° ;^ny impulse on program cycle from 135 to 260 degrees 
- 6. Ail cycles if impulsed 20. Except when release is impulsed on the some cycle will suppress any automatic spacing that may occur after 

7. Except on direct entry or direct reset 21. Including lost MLR cycle total printing 


1 
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Figure 157. Timing Chart, Exits — Wiring Diagram No. 22077SG 
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}^,...±.A..A.,,1 ! \..... 


1 
















Bol. Test P. U, AU, 6S-6i 
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Neg. Bol. Control AD-AE, 53-80 
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Normal Print Entry V-X, 1-40 
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Pilot Selectors (Trans.) 


A 


25 












































Print At, 51-52 
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Program Start (Mi, Int, Atoj) C-D, 30-33; E, 30-3 1 


C 
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Prog. Stop (Mi, Int, Maj, Final, Com) AP-AT, 7 1 -72 


P 
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R or - Switch (Lower) N, 79 
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Space Suppress l, 76-77 
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Immediate Out AK-AL, 47-50 
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Read In, Out D AI-AJ, 43-50 
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Read In, Out X AG-AH, 43-50 
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Summery Punch AN, 47-50 
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Summary Punch Entry 8G-BH, I -40 
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Summary Punch P. U. AK, 5 1 -52 


OP 


















































Tronsfer Print (TR PR) (j, 39.40 
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vmA 


Transfer Print Entry S-U, ) -40 
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Figure 15 8, Timing Chart, Entries — Wiring Diagram No. 22077SG 
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INDEX 



Above Platen Feed Device 

Above Platen Feed, Steps in Using 
Addition 

Address Printing (MLR) 

All Cycles 



.. 123 
._ 126 
.___ 17 
- 159 



Alphabet (Storage) 
Alteration Switches 



- 71, 203 

86, 200 

10, 56, 201 



Amount Punctuation (Figure 29) 26 

Ampersand or Minus Entry 1^3, 200 

Analyzing a Form for Carriage Skip Wiring 134 

Asterisk (Check-Protecting) 151 

Asterisk Control — - 1". 200 

Asterisk Entry 1". 200 

Asterisk Symbol Exit 19, 202 

Automatic Last Card Totals 31 

Automatic Stop 82, 201 

Automatic Stop Light 9 

Band Assembly and Paper Guide 124 

BT (Balance Test) Cycles 81, 203 

BT PU (Balance Test Pickup) 81, 203 

Bus 2 5, 198 

C, R or Minus Selection, Detail and Total Printing 63 

C, R or Minus Selection, Printing on One Line 65 

C, R or Minus Symbol Exit 37, 202 

Card Cycles 17, 199 

9 

^ 7 

6 

7 

1 2 6 

123 



Card Feed Stop Light 

Card Feeding 

Card Reading 

Card Removal 

Carriage Adjustment - 
Carriage Shift Lock 



Carriage Skip Wiring Analysis 134 

Carriage Skips 129, 198 

CC (Cycle Count) J4, 200 

Changing from Detail Printing to Group Prmting 56 

Changing from Detail to Group Print on Zero Balance 

(Figure 74) 81 

Channel 9 14^, 199 

Channel 1 --- 149 

Channel 11 (Selective Space) 156, 201 

Channel Entry (Program) 106, 203 

Character Codes 8 

Character Emitter 46, 200 

Character Emitter Printing 46 

Character Punching 1 3 

Check-Protecting Asterisk 1 5 1 

CI and C for Counter Coupling - 40 

CI Carry Exit, C Carry Entry 19, 203 

Class Selection 6 1 

Column Split -- - - 65, 200 

Column Split Couple - 65, 200 

Comma 24, 200 

Comma, Decimal, Dollar Symbol 24, 200 

Comma, Decimal, Dollar Symbol Selection — - 62 

Comparing Unit 27, 197 

Control Panel H' 12 

Control Panel Summary 197 

Control Tape 118 

Co-Selectors 46, 197 

Co-Selectors Pickup 46, 201 

Counter Control Minus 36, 202 

Counter Control Plus 17, 202 

Counter Control Read Out 88 

Counter Control Read Out and Reset 17, 203 

Counter-Controlled Print 18. 198 

Counter Coupling 40, 191 

Counter Entry 17, 197 

Counter Exit 18. 197 

Counter Punch Exit 95, 193, 198 

Counting and Programming with Cycle Count 54 

Couple Control 41, 202 

Couple (Program) 46, 203 

Coupling Exit (Pilot Selectors) 36, 201 

Cross-Checking - 

Crossfooting 



Crossfooting Eleven Totals 

Crossfooting ( Six-Field ) 

Cycle Count — Counting, Programming, and Printing 

(Figure 49 ) 

DD (Detail Card to Detail Card) 133, 

Debit Balance Summary Cards (X Punch for) 

Decimal 24, 

Decimal Selection — -— — 

Detail Printing 

Detail Printing: Minor, Intermediate and Major Program 

DH (Detail Card to Heading Card) 13 3, 

Digit Impulse 45, 

Digit Selection 45, 

Digit Selectors 45, 

Direct Entry — -^^J^ 190. 

Direct Reset 93, 190, 

Discount Calculation by Repeated Addition 

Dollar Sign (Floating) 

Dollar Symbol 

Dollar Symbol Selection 

Double Spacing 

DR Instead of CR for Negative Amounts 
Eight Lines per Inch 



24, 



67, 



EUminating X Punching for Zero Balances (Figure 89) 

Eliminating Zero Balance Summary Punching (Figure 92) — 

Emitter (Character) 46, 

End of Form Stop 

Exit 9 — - - -- 145, 

Expanding Program Exits 

Extra .Space 

Extra Space — Total Printing -— 

Feed Unit 

Field Selection 

■Filter Entry-Exit - - - 25, 189 

Final Total 18 

Final Total Key 

Final Total Switch 



First Card Minor, Intermediate, Major 52, 

First Card Spacing 

First Printing Line, Above Platen Feed (Step 14) 

First Printing Line, Forms Tractor (Step 8) 

First Printing Line Stop 

First Reading 27, 

Floating Dollar Sign 

FM-SK (Form Skip) - 133, 

Form Control 

Form Design — 

Form Feeding Devices (IBM) - 

Form Stand and Form Feed Guides 

Form Stop Light : - 

Form Stop Switch 



Form Thickness Adjustment Device 

Form to Form Skipping — 

Forms Tractor (IBM) 

Fuse Light 

Group Indication — 

Group Printing 



Half Adjust -- 114, 

HD (Head Card to Detail Card) 13 3, 

Head Suppress, X, D 131, 

Head X, D - 131, 

HH (Head Card to Head Card) -- 131, 

Identifying Negative Amounts with DR Instead of CR - 

Identifying Overflow Sheets with More than One Line 

Immediate Exit 167, 

Immediate Out (Storage) 86, 

Inserting Tape in Carriage 

Introduction 

Inverted Form Operations 

Inverted Switch 



171 
77 



Invoice and Page Numbering .. 
Invoice Preparation 

Label and Pick Slip Writing 
LC SK (Last Card Skip) On 
LCT (Last Card Total) On . 



131 

. 31 



110 
108 

55 
199 
100 
200 
62 
13 
29 
199 
198 
78 
200 
202 
202 
114 
151 
200 
62 
67 
66 
127 
97 
100 
200 
123 
199 
71 
201 
68 
6 
59 
198 
203 
9 
10 
202 
71 
126 
128 
120 
197 
151 
199 
129 
187 
123 
128 
9 
10 
122 
129 
127 
9 
52 
32 
200 
199 
198 
198 
199 
66 
145 
198 
200 
121 
5 
148 
10 
141 
173 
167 
199 
201 
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INDEX (Continued) 



Lights 9, 10 

List Off 32, 201 

Load Rating Table _ 191 

Locating Counters Causing Reset Check Light 194 

Main Line Switch 9 

Maximum Number of Entries from One Source 193 

- 52, 202 

- 28, 198 
161, 199 

162 

165, 198 

165, 198 

165, 198 

159, 198 

159, 198 



161, 197 
189 



Minor, Intermediate and Major First Card 

Minor, Intermediate and Major Program Start 

MLR CPL 

MLR Heading Cards 

MLR Release 

MLR Repeat 

MLR Repeat Couple 

MLR Start 

MLR Stop 



Multiple Heading Groups; Overflow Sheet Identification 136 

Multiple Line Reading Operations I59 

Multiple X or Digit Selection 78 

Multiplication by Repeated Addition I14 

Negative Amounts, Identifying with DR Instead of CR 66 

Negative Balance Control 21, 37, 202 

Negative Balance Off 21, 193, 202 

Negative Balance On 37, 193, 202 

Negative Balance On-Off for Counter Coupling 40 

Next Cycle (Storage In) ^ 86, 2OO 

Non-Print 48, 20 1 

Normal Print Entry 14^ I97 

Normal Skip Stops 120 

OF CPL (Overflow Couple) 138, 203 

Offset Total Printing 5 1 

Operating Features (Tape-Controlled Carriage) 122 

Operating Suggestions 189 

Operating Keys, Switches, and Signals g 

Overflow Control 120 

Overflow (Detail to Detail Normal) 133, 199 

Overflow End 138, 203 

Overflow (Program) 136, 203 

Overflow Program Start 136, 198 

Overflow Sheet Identification (More than One Line) 118, 145 

Overflow Sheet Identification (Single Line) 136 

Overflow Skipping 118 

Overflow Transfer 146, 204 

Overflow, Variable Length I45 

Page Numbering 1 4 1 

Page Totals 118 

Paper Guide and Band Assembly :_ 124 

Paper Guide and Band Assembly Scale 124 

Paper Weight 128 

Pilot Selectors 36, 201 

Platen 124 

Platen Clutch 122 

Platen Knob 122 

Platen Shift Wheel '_Z 123 

PR CPL (Program Couple) 46, 205 

Predetermined Total Line 118 

Pressure Release Lever 123 

Print 48, 201 

Print Selection 48 

Print Unit 8 

Print "Wheel 8 



Printing Five Minor Totals from Same Print Wheels (Figure 96) 107 

Printing More than Three Lines from One Card 1 64 

Printing Three Totals on the Same Line in One Cycle 

(Figure 65) 70 

Printing Total Identifications from Channel Entry 113 

Program Control 27 

Program Exits ___ 28, 203 

Program Repeat (Special) 106, 203 

Program, Special _ 105, 201 

Program Start Minor, Inter., Major 28, 198 

Program Start, Overflow 136, 198 

Programming (Figure 32) 30 

Programming with Cycle Count 54 

Progressive Selector Couple 161, 197 



Progressive Selectors 

Proper Use of Filters 

Punching a Credit X over the Amount Field (Figure 90) 98 

Punching X's for Debit Balances (Figure 91) 99 

R or Minus (Switch) 37, 202 

37, 202 

88, 203 

17, 203 



Repeat Couple (MLR) 
Repeat (MLR) 



R or Minus Symbol Exit 

Read Out (Counter Control) 

Read Out and Reset (Counter Control) 

Reading Into and Out of Storage under Control of an X or Digit 87 

Recognizing Negative and Zero Balances 81 

Regular Stop for Negative Balances and Auto Stop for Zero 

Balances 84 

Release (MLR) I65, 198 

165, 198 

165, 198 

106, 203 

9, 194 

10 

122 

188 

31, 201 

29 

13, 197 

156, 201 

- 36, 46, 197, 201 
126 



Repeat (Special Program) 

Reset Check Light 

Reset Check Switch 

Restore Key 



Ribbon Replacement 
RO (Run Out) On 

Run-in Reset 

Second Reading 

Selective Space 

Selectors 



Setting Paper Guides and Band Assemblies 
Short Skip 

Single Heading Forms 



120, 133, 199 
131 



Single or Double Spacing under X or D Control-Detail Printing 68 

Single Sheet Form Feeding; Selective Spacing 156 

Single Spacing ^j 

Six or Eight Lines per Inch 127 

Six Field Crossfooting 108 

Skip Control 131 199 

Space 1-2 14, 201 

Space Control ^6 

Space, Extra 67^ 201 

Space Key 122 

Space, Selective 
Space Suppress 



156, 201 
67, 201 



Space Suppression or Extra Space under X or D Control — 

Detail Printing 68 

Spacing Chart 14, I86 

Speed 8 



SPL PRG (Special Program) _. 
Split Column Control 



105, 201 

84, 201 

SP-PU (Summary Punch Pickup) . 95, 201 

SP-SW (Summary Punch Switch) 95, 201 

SP-X (Summary Punch X) 97, 199 

Start Key 9 

Start (MLR) 159^ 198 

Stop and Automatic Stop 82, 200 

Stop Key 9 

Stop Key (Carriage) 122 

Stop Minor, Intermediate, Major, Final, Common 106, 203 

Stop (MLR) 159, 198 

Stopping from First Card Impulse 84 

Stopping from Negative Balance 83 

Stopping from Program Exit 84 

Stopping from an X or Digit Punch 82 

Stopping from Zero Balance 83 

Storage, Alphabet 86, 200 

Storage Entry gy, 197 

Storage Exit 85, 197 

Storage In, Next Cycle 86, 200 

Storage In, X and D 86, 200 

Storage Out, Immediate 86, 200 

Storage Out, Summary Punch 97^ 2OO 

Storage Out, X and D 86, 200 

Storage Punch Exit 95, 193 

Storage Units g 5 

Storage Units as a Substitute for Counters 87 

Storing 16 Positions of Alphabetic Information, Using One 

Storage Unit 93 

Subtraction 35 
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Summary Punch Entry .— — - - 95, 198 

Summary Punch (Storage Out) — 97, 200 

Summary Punching - - - 94 

Summary Punching More than One Class of Total - 101 

Summary Punching with Variable Storage Read Out 

(Figure 95) 104 

Suppress, Space — ^7, 201 

Suppress X, D (Heading) - 131, 198 

Switches - 9, 10 

Symbol Exit 19, 37, 202 

Symbol Selection - ^2 

Symbol Switch (R or Minus) ..- - 37, 202 

Tape Channels — 120 

Tape-Controlled Carriage - 1 1 8 

Tape Punching - - — 120 

Tear Bar - - 1 24 

Tear Bar, Steps in Using 126 

Three-Field Crossfooting (Figure 71) — - 7(, 

Timing Charts 2 5 

Total Identification (Printing from Channel Entry) 113 

Total Printing from Different Print Wheels 75 

Total Printing from the Same Print Wheels — — - 72 

Total Transfer — - -— - — - - - 72 

TR PR (Transfer Print) - H. 199 

Tractor Adjustments 128 

Transfer Exit, Plus and Minus 72, 202 

Transfer Print Entry - - 54, 197 

Triple Spacing 193 

Two or More Totals on the Same Line in One Cycle - 69 

Two or More Totals on the Same Line in Two or More Cycles 68 

Two-Part Form Skipping — Single Heading Form 1 3 1 

Typical Applications 167 

Unlabelled Light 9 

Using Above Platen Feed — — 126 

Using Tear Bar 126 

Variable Length Overflow 145 

Variable Length Overflow Analysis — H6 

Variable Length Overflow (Group Printing) .— — 173 

Variable Line Spacing and Uniform Skipping 118 

Vernier Knob __ — — 122 

WIRING DIAGRAMS 

Addition (Figure 16) — - 20 

Address Printing (Figure 137) 162 

Amount Punctuation (Figure 29) 26 

A'jtomatic Last Card Total? (Figure 33) — - 32 

C, R or Minus Selection, Detail and Total Printing 

(Figure 59) 65 

C, R or Minus Selection, Printing on One Line (Figure 60) €(> 
Changing from Detail to Group Printing (Figure 52) .— 58 
Changing from Detail to Group Print on Zero Balance 

(Figure 74) 81 

Character Emitter Printing (Figure 43) _ - 47 

Check-Protecting Asterisk (Figure 132) 155 

Class Selection, Co-Selector Method (Figure 55) 61 

Class Selection, Transfer Print Method (Figure 56) - 62 

Comma, Decimal, Dollar Symbol Selection (Figure 58) 64 

Counter Coupling (Figure 39) 41 

Counter Coupling (Figure 153) - 192 

Counters Causing Reset Check Light (Figure 155) 195 

Cross-Checking (Figure 143) 172 

Crossfooting Eleven Totals (Figure 98) — 111 

Cycle Count — Counting, Programming, and Printing 

(Figure 49) " 

Detail Printing (Figure 14) 16 

Digit Selection (Figure 42) - — -- 45 

Direct Entry or Direct Reset (Figure 152) 191 

Discount Calculation (Figure 103) 116 

DR for Negative Amounts (Figure 61) 66 

Eliminating X Punching for Zero Balances (Figure 89) 37 
Eliminating Zero Balance Summary Punching (Figure 92) 100 

Expanding Program Exits (Figure 67) - 71 

Extra Space; Space Suppression (Figure 64) -._ (>3 

Field Selection, Co-Selector Method (Figure 53) — — - 59 

Field Selection, Transfer Print Method (Figure 54) 60 

Filters (Figures 147-150) - - 189, 190 



Wiring Diagrams (continued) 

First Card Spacing (Figure (yd) 71 

Floating Dollar Sign, Detail Print (Figure 130) 152 

Floating Dollar Sign, Total Print (Figure 131) 154 

Form to Form Skipping (Figure 117) 131 

Group Indication (Figure 48) 53 

Group Printing (Figure 3 5) 34 

Inverted Form (Figure 129) 150 

Invoice and Page Numbering (Figure 124) 142 

Invoice Preparation, Side-by-Side Heading (Figure 

145A, B, C. D, E,) 176 

Label and Pick Slip Writing (Figure 142) 168 

MLR Heading Cards (Figure 139) - — 164 

Multiple Heading Groups; Overflow Sheet Identification 

(Figure 122) -- 140 

Multiple X Distribution (Figure 73) 80 

Offset Total Printing (Figure 45) 50 

Print Selection (Figure 44) — 49 

Printing Five Minor Totals from Same Print Wheels 

(Figure 96) . 107 

Printing Four Lines from One Card (Figure 140) 166 

Printing Three Totals on the Same Line in One Cycle 

(Figure 65) 70 

Programming (Figure 32) - - 30 

Punching a Credit X over the Amount Field (Figure 90) 98 

Punching X's for Debit Balances (Figure 91) 99 

Regular Stop for Negative Balances, Auto Stop for Zero 

Balances (Figure 78) — - — 83 

Seven Overflow Lines (Figure 12 5) _ — 144 

Single or Double Spacing under X or D Control — Detail 

Printing (Figure 62) 68 

Single Sheet Form Feeding; Selective Spacing (Figure 134) 158 

Six-Field Crossfooting (Figure 97) 109 

Space Suppression; Extra Space (Figure 63) 68 

Split Column Control (Figure 81) 85 

Stopping from Negative Balance (Figure 7(>) 82 

Stopping from Program Exit or from First Card 

(Figure 73) 84 

Stopping from X or Digit Punch (Figure 75) 82 

Stopping from Zero Balance (Figure 77) 83 

Storage Entry and Read-Out (Figure 83) 88 

Storing 16 Alphabetic Characters in One Storage Unit 

(Figure 86) 92 

Storage Unit as a Substitute for Counter (Adding and 

Subtracting) (Figure 85) 91 

Storage Unit as a Substitute for Counter (Adding Only) 

(Figure 84) - 90 

Subtraction (Figure 37) — 38 

Summary Punching Minor Totals (Figure 88) 96 

Summary Punching Minor and Intermediate Totals 

(Figure 93) — 102 

Summary Punching Minor, Intermediate and Major Totals 

(Figure 94) 103 

Summary Punching with Variable Storage Read Out 

(Figure 95) 104 

Three-Field Crossfooting (Figure 71) 76 

Total Identification (Figure 100) 113 

Total Printing, Different Print Wheels (Figure 70) 74 

Total Transfer, Same Print Wheels (Figure 69) 73 

Triple Spacing (Figure 154) 194 

Two Part Form Skipping — Single Heading (Figure 120) 135 
Variable Length Overflow, Detail Printing (Figure 127) 147 

X Selection (Figure 41) 44 

Zero Print Control (Figures 18-28) 22-2 5 

Wiring of X's or 12's to Print Entry 192 

X Selection -— - 42 

Zero and Special Symbol Control 22 

Zero Balance (Eliminating Summary Punching) (Figure 92) 100 

Zero Balance (Eliminating X Punching) (Figure 89) 37 

Zero Entry - 23, 200 

Zero Print Control .__.- 22, 204 

Zero Print Control — Comma, Decimal and Dollar Sign 24 

Zero Print Control for Dash and Ampersand 23 

Zero Print Control for Zeros 22 
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